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How to make 
fresh filter cigarettes 
for less than 



lUEft BLIND 



1. The Laredo Fitter Blend Ki| con- 
lains (he cigarette-making machine 
and enough paper tubes. riSters, 
cariy around packs and tobacco lor 
your hr si live packs, Cost under £ 2* 



a. Open up the vacuum-packed 
Laredo lobacco. Thai "whoosh" 
sound tells you you're about to make 
l no freshesi Id ter c igar ette you ever 
tasted. 



3. F«rsl, place one of the ready-made 
paper tubes on the end of the ma- 
chine. You’ll find the machine easy 
lo use And, if a so sturdy, it’s guar- 
anleed for iwg years. 



J, Drop a filter into line small slot In 
me machine. This is the same kmc 
of filter u sed in best -selling factory^ 
made ogafcltos 



5. Fill ihe big slot with Ihe Iresh 
Laredo tobacco. Then gel set to turn 
oul a filler Cigarette that looks fac- 
tory-made. 



8, Light up. Enjoy the freshest Iasi ing 
filler cigarette eves Laredo refiHs lo 
make live more packs, cost less Itian 
£1 .* Less than 20p a packt* 



6r Hold ihe paper lube Push the 
teyer Pull the lever back, fet go □! 
itie tube, push again. The oga retie 
will fa II free ol the machine. 



7.. There is your first filler cigarette 
made with Laredo Fast and easy tslo 
factory- made Niter ctgarelle lasles 
so fresh, costs so lilllo 



♦ m mosl areas of the €uenlf¥-b&Hjd on manufactoror's sugaoated retail puce 



FILTeR BLeND 



IF YOU WANT SOMETHING DONE RIGHT. DO tT YOURSELF. 

AlfTI IMIEMS Mi M1UJAMMM T1HIW til t H U| r 4. m C^4nrre "•'‘"Vrfri-rfV 



Most people buy small trucks 
for the same reasons they 
buy small cars. 







They eat less gas. Occupy less space. Are 
cheaper to maintain. Easier to handle. Anti 
cost much less to begin with. 

In addition, some small trucks (namely our 

small Toyota half-tons) can do just what 
bigger half-tons do. We can carry a full 
1 ,000- pound load in our 6- foot lied. And 
we can do it at highway speeds. 

We’ve got an efficient 108-hp OHC 
engine. With 5 main hearings to help your 
engine live a longer, more rugged life. 

And a heavy-duty suspension system for 
a solid ride. Empty. Or full- up. 



And as you might have noticed, our small 
Toyota truck comes with a small Toyota 
price. $1,978.* Which includes a 4-speed 
synchromesh transmission, 6-ply tires. 
Flo-thru ventilation. Padded dash. 

And some things a lot of bigger, more 
expensive half-tons don’t have. Like a front 
towhook. Tie hooks all around the lied. And a 
spare tire under the truck that you lower with 
a hand crank. 

Actually, there just might lie more reasons 
to buy a small truck than there arc to buy a 

small car. 



Toyota Half "Ton* $1978 

* Manufacturer's suggested retail price. Freight, dealer preparation, options arid taxes extra. 
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You’re whizzing along 
and thorn if is. 

Glass. 

Crunch. 

Yoa feel it right through 
the seat. 

At times like this you’re 
glad you’re riding on the 
Atlas Plycron 2 plus 2 tire. 

The tire built with 




STRENGTH 
OF ATLAS 





Few things on the road can ruin a tire 
faster than glass 

Sometimes it cuts large chunks out of a 
tread Too often it goes all the way through to air. 
The Atlas Ptycron 2 plus 2 tire can help 
protect you against glass. 

tt has two stiff fiberglass belts directly 
under the tread. Protective belts that are 
bonded to Vicron polyester cord plies. 

This beft-orvply construction helps keep 
sharp objects from penetrating the tire carcass. 
Which helps assure that you'll get all the mile- 



age built into every Atlas Plycron 2 plus 2 tire. 

The Atlas Plycron 2 plus 2. You II find it at 
any of the 60,000 leading service stations that 
carry the Atlas line of tires, bat- 
teries and accessories , 

FIBERGLASS BELTED 

ATLAS 

PLYCRON 2 plus 2 



. J. U V *■! 0*1 

■T f i iw il. ■£ 1 ff I Artti 1 1 pi l y ■ 



You’re miles ahead riding on the strength of Atlas. 







Allstate. The young man’s life insurance. 



We moke thing* easy for a young mon. 
No red tope. No appointment needed. 
Just drop in, Saturday? 



H you're 28 ond 
you pay t hn much 
each month ; 

*5 

*10 

*15 

*20 



Here's how much you get. 
20 year decreasir 
mturonce. 

*13,000 
*32,000 
*64,00C 
* 88,000 



One 




E083-SS7-7K0H 




jfvri mare if yeu'rt yauog er i 

You're in good bands with Allstate 
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After you ve 

sanded, 

painted 

and 

finished 

the job. 

admire it 
with 

the good 




Kentucky Straight Bourbon Whiskeys. 96 Proof and 100 Proof Bolted 
in Bond. Old Brand -Dad Biliary Company. FriflHorl. Kentucky < 0601 . 
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Decking • Siding • Doors ■ Shutters 



Fences * Patio Furniture 

WoodlH* Is the original painiable wood prasarvatlv* 
that makes all exterior wood water-repellant 
and frisect-feslstanl— even to termites, What's more, 
It Sights off rot and decay, prevents wood 
from warping and cracking. Woodlife dries clear,, 
leaves surfaces ready for easier painting or 
staining -extends paint Hfe by years! 

Use economical, job-proven Woodlife 
for deep penetrating protection. YWII find It at 
hardware* pa int, and building supply dealers. 

Weldwood 

PACKAGED PRODUCTS 

U.5. Plywood- Champ ion Papers Inc. 

6M N. Baldwin Park Blvd.,C!ty ol Industry, CmM, 917-S7 



LETTERS 

TO THE EDITOR 
Engine cleanup 

If that article. How to Clean Up Dirty 
Mechanical Problems (page 116, April 
PM), wasn’t the silliest thing I’ve ever 
read! 

Here’s my way: Go down to the local 
car wash, raise the hood and blast the 
engine with soap and water. Then wash 
the rest of the car. Next, raise the hood 
again and rinse the engine. Now close the 
hood and start the engine. 

I’ve been doing this since the first car 
wash appeared and have yet to see an 
American engine that wouldn’t go. Several 
of my cars ran up 100,000 miles for me. 
Aurora, Colo. Edwin J. Sanoe 

Flat-tire happiness 

Your tip about flattening tires {Letting 
Air Out , page S5, May '68 PM) got me 
out of a slippery dirt road jam during a 
rain. I was so grateful I could have cried. 
The driver behind me didn’t soften his 
fires and fishtailed up the hill and 
smashed a fender. My car took off like a 
rocket under full control. 

Hilo, Hawaii Rev. Stevenson Leonc 

Might as well stay at home 

"One man’s wilderness is another man’s 
back yard." the opening statement of How 
to Outfit for a Wilderness Canoe Trip 
(page 100, April PM), is a good description 
of how ludicrous that whole article is! 
Why didn’t the author just pick his house 
from its foundation and have a house 
mover follow him to his camping site so he 
could have all the comforts of home? What 
about a fish sounder, automatic casting 
rod, chauffeur for the wagon, chef for the 
cooking and a tractor to clear a path 
through all that tough wilderness? Wilder- 
ness trip — crap! 

Las Vegas, Nev, Ken Harkins 

Author Nick Karas, who's been canoeing 
ait his life, simply reminds voyage urs that 
the farther from home you are, the more 
things you'll need, // the list seems too ex- 
tensive, don’t bother toting every thing — 
but be darned sure you know what you're 
doing out there in the wilderness, 1 

Driving tips 

Ten Driving Tips That Could Save 
Your Life (page 69, April FM) is exactly 
(Please (urn to page ft) 
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LASALLE EXTENSION UNIVERSITY 

A Correspondence Institution * 417 S. D**rh*rr» 0*pt, «a-UT, Chicago. tiling* £0605 

Please send me, without cost or obti gallon. FREE bookM aJid full information on the field I have checked below; 



ACCOUNTING 

[~ Coi^plcfe Accairnii^g 
j~~| Iniamw Tax 

□ C^A Tforning 
O 4*aHte*piii g 

BUSINESS MANAGEMENT 

□ InM^tion |fr 
By*i**« Mti na gf m* n i 

DRAFTING 

Q ClApIltf Drafting 

REAL ESTATE 
jTji Com plcie Rta! Eifate 
o fcwl Eflal* Brpkjrag* 
O Reel Eiial* 

DIESEL MECHANICS 

□ Wring 



LAW COURSES 

Q doc Ki-F-Cif Law* Dtgrtt 

□ lniintii La* 

□ In j^r&ncr la* 

il~~| Claim Adjusting Law 
Q Law Folk* OHkiri 

TRAFFIC 4 TRANSPORTATION 

P Ca-Tiplelp Traffic 
Manafl*mtnf 



COMPUTER PROGRAMMING 

H Baiic Training 

INTERIOR DECORATING 
I | Cartiplrlc Training 

ART TRAINING 

|~1 CofrlfrlErcinl AM 

n Gil, Water Color Pninltng 
H ComplKlE Training 



HIGH SCHOOL 
□ High School Diploma 

HOTEL-' MOTEL 
MANAGEMENT 

P Hofei Executive Training 
P Mot#l Mq Jiqg*m*nt 

STENOTYPE 

p Mat hint ^hgrlha'id 



CAREERS FOR WOMEN 

□ Auevniing 

□ Bookkeeping 

Q Campy t»r Preg jamming 

□ Da rvlal Aiilitanf 
Q Interior t5*cpfnting 

D *** ] 

I \ Secreta-rLal 

Q SiaJig^p* 



RESTAURANT MANAGEMENT 

Q Campltft E^ccyiivf Training 

language instruction 

□ Ff*n<h p Spaniih 

MUSIC instruction 

D Rrnnq n Gy ilar 
Ql+i»f 



Mr. 

M rn. A Re . ... 

Mi** rpirelt Hu* 4 *d pi tfljf prtsfj 

Addrcas . Ap|. fta. . * * * 

Cii j & 

SUIe. , . , 4 4 , * » 4 , 4 » , , , 4 4 ■ » ■ 4 4 * i < ■ 4 4 4 ■ ■ ■ ■ * 4 . .Zip. .,..44.444 
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HAVE YOU SEEN THIS COUPON BEFORE? 



It has helped to start many men and women on the 
road to higher pay. Just looking at it won't get 
you anything . . . but putting It In the mail 
may change your whole f uturel 



The- coupon above is one of the most 
often-seen coupons in America, To 
many oF those who have already 
mailed it, it has proved a first step 
to opportunity and good fortune. 
Isn't it time that you sent it on its 
way — and set in motion a practical 
program for your ou n success? 

Right now, ambitious men and women in every walk 
of life are preparing for new careers with the help of 
LaSalle spare-time training. If your goals are bigger 
pay, more frequent promotion, and greater security, 
you owe it to yourself to find out without delay, what 
LaSalle home study can do for you. 

LaSalle offers you many choices. Regardless of your 
previous experience, your choice of study is wide. 
LaSalle gives you modern, comprehensive instruction 
in many well-paid, fast-growing fields where there is 



a continuing demand for trained personnel* 

You learn at home; lessons come to you by mail. You 
are a class of one; you choose your own study hours, 
set your own pace. 

For more than sixty years, LaSalle has been a 
leader in home study. It has a large staff of experi- 
enced instructors. That is why your training is in 
good hands: why a LaSalle diploma is a respected 
credential. The cost of training is low. 

You should act note. The broadened opportunities 
resulting from LaSalle home study may make a big 
dilferenee in your Future. One student reports: “I 
received a $2,000 yearly increase since enrollment with 
LaSalle. My regret is that I didn T t enroll before.” 
Many letters like this come to LaSalle. Why not get 
full information right now on the field that interests 
you? Mail the coupon to LaSalle, 417 South Dearborn 
Street, Chicago, Illinois 60605. 
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EARN BIG MONEY 



IN AIR CONDITIONING 
REFRIGERA TION & HEA TING 




A better job p top pay and steady work are easily 
within your reach. Learn to repair and install air 
conditioning systems* refrigerators and freezers. 
Air conditioning is one of America 1 ^ fastest- growing 
industries. Millions of autos and homes are being 
air-conditioned. The need for trained men is imme- 
diate and great. 



Make Home Your Training Center^ Learn by practic- 
ing. CTI sends 25 kits of tools and parts to build a 
complete refrigeration system — -which you later con- 
vert into a refrigerator or freezer. The course is easy! 

Earn Money As You Train— Since the CTI course in- 
cludes training with real equipment p many students 
earn money repairing units soon after enrolling. On 
completing training they go into top pay jobs. Many 
get started in their own business. 

Mail Coupon Today for FREE book. No obligation. 
Prove to yourself that the air conditioning* refrig- 
eration and heating field is best for you— the easiest 
training to master and loaded with top pay oppor- 
tunities. 



Commercial Trades Institute, Chicago, III. 60626 



COMMERCIAL TRADES INSTITUTE 

1400 Green leaf Avenue 

Chicago , Illinois G0G2G Dept. PM-671 




Send book* Be a Success in Air Conditioning, 
Refrigeration & Heating. No obligation* 



Name. 



Age 



Addres s Zip 

City .County State 

□ Chock for facts on Gl Bill 
Accredited Member National Home Study Council 
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LETTERS 

fCrtntiwug d from 7x1 <je 6) 

what its title slates. Author Fales' 
thoughts parallel those of the profession- 
al driver. 

Interstate Bus Robt. J. Beard, 

Drivers Assn. Exec. Vice Phes. 

Silver Spring. Md. 

Every driver should road it! I. a pro- 
fessional driver, would like to add one 
more tip. When signaling for a turn, don't 
start your turn signal and pump your 
brakes at the same time. Both taillights 
will blink on and off — and completely con- 
fuse the driver behind you. 

Madison, Wis. Wilbert J. Meier 

The only idea with which I could pos- 
sibly disagree is the notion that driving in 
fog with emergency flashers on is a good 
idea. Recently, in heavy fog, I was passed 
by a car with flashers going. He was in- 
deed visible — and hypnotizing. Those red 
flashing lights demanded my attention. 
After a few miles of this, I pulled off the 
road to let him get out of range. 

Grafton, Wis. Michael A. Gary 

Parking lights are just that, and in 
many states it is illegal to drive with 
parking lights on. I feel that people should 
be told that if conditions require lights, 
they should turn on their headlights. 

Seattle, Wash, A. J. Wylie 

Under item No, 5 (“When you're mak- 
ing a right turn from a fast road. . I 
would like to add that well before making 
the turn, I speed up a bit to increase the 
distance between my car and the cars 
following. In addition to giving car turn 
signals, I give arm signals. 

Dallas, Tex. E. P. Aldredge 

Tall swinger? 

If that Old-Time Yard Sunng (page 
140, April PM) is really 10 feet tall, that 
pretty model in the photo must be 7 feet 
tall. Is it? Is she? 

Sc a ksd ale, N, Y, W. C. Lee 

No. No. When first published in 19IS, 
that “Ait- Time Great" stomp teas 10 feet 
tall. We decided that tuas too tall for to- 
day, and made it 8 feet. But we forgot to 
change the plans. (The siump hangers 
should be shortened to 88 inches, too.) 

Sub builder 

I've finished my submarine (One-Man 
( P lease turn to page 10 J 
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\ ! / The frisky little 

V Trlcub 

Brand new for 1971: The Tricub 
sports vehicle. Part beach buggy, 
part trail bike, part snowmobile 
— and all fun! The nimble three- 
wheeted Tricub is ready to take you 
where the action is, all year 
h long. Here's a barrel of fun that 
* doesn’t cost a barrel of money? 



The rip-roaring ; / 

Tricart ^ 

Yippee! Here's the three-wheeled 
way to fun everywhere: sand, 
woods, light snow and even shallow \ 
streams. Choose from the hot 2-cycte 
units or the tamer 4-cycle models— the 
ones that work like utility vehicles 
when they're notout sporting around. 



The adventure-loving 



Here’s a great new way to 
answer the call of the wild! The six-wheeled 
Wedge all-terrain vehicle is at home on rough 
ground or in ponds, lakes or streams. 

This amphibious sports car features telescoping 
steering wheel, cushioned bucket seat and 
room for two passengers or extra gear. It's the perfect 
__ _ companion for 

hunting, 

f \. I\ fishing or 

f \ I \ camping 

* , — \ I \ trips. 



Which is the real you? Let us 
know which SPO fun machine 
you're interested in, and 
we ll send you colorful 
literature. Write to: Special 
Products Division, New Holland 
Division, . 

Sperry Rand RAAD 

Corporation, 

P.O.Box 246, 

Lebanon, Ohio 
45036, We'll ll'fM 
also send you 
the name of 

your nearest ^ 

SPD dealer. 



is the 
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IF YOU CAN SAW, 
DRILL, CEMENT & POLISH 




FORA 
FRACTION 
OF THE GOST 
OF READY- 
IHAOE WITH 

PLEXIGLAS 

ACRYLIC SHEET 

it’s easy with Plexiglas sheet. Use hand or smalt 
power tools. 

The 2nd edition of "Do It Yourself with Plexiglas” 
has over 40 projects to decorate your home. The 
"how to” booklet gives step~ by-step instructions 
for cutting, cementing, drilling, and even building a 
simple strip heater to bend Plexiglas. 

Plexiglas is an approved safety glazing material- 
use it in storm doors for safety sake. It is a high im- 
pact, thermoplastic material with a combustibility 
rating comparable to wood and should not be ex* 
posed to temperatures exceeding 180° to 200 Q F. 

You can get your "how-to" booklet ?* 
glass and building supply dealers dis- 
playing the “We Sell Plexiglas" sign. 

Or write to us enclosing 25c for post- 
age and handling. 

ROHM AND HAAS COMPANY 
P.O. BOX 98 SDH 
PHILADELPHIA, PA. 19140 
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LETTERS 

{Continued Jrtmi jwiffe SJ 

Sports Submarine, page 90, June ’68 PM) 
and it functions perfectly. 





The submarine, with the four accumu- 
lators I used plus the ballast, is rather 
heavy — so I built a trailer for it. 

In the front hull section I have two 
scuba tanks: the air-pressure gauge is 
located on the sub's instrument panel. 

I've also built into the sub a timer that 
will bring it to the surface if I leave the 
sub and don’t return for one hour. 
Copenhagen. Denmark Jan E. Jensen 

See page 94 for the 1971 model of the 
homebttilt submarine— a two-man craft . 

Not jet powered 

By referring to jet-propelled boats as 
Netu Jet -Powered Boats {page 115. 
March PM) you've committed a grievous 
offense against the cause of technical ac- 
curacy — compounded by the reference in a 
caption to a 265- hp jet engine. 

Naples, Me. Richard J. Sawyer 

Bight you are. These are jet-propelled 
boats powered by auto engines. * * * 

POPULAR MECHANICS 
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SERVICING 

ELECTRICAL 

APPLIANCES 



LEARN THE 

PROFESSIONAL METHOD 
OF APPLIANCE REPAIR 



SEND FOR FREE CATALOG 

Appliance Divtakm* National Radio Institute Hoimoi 

Washington. DX- 20016 

Send me your illustrated free book that telh about opportunities 
in Servicing Electrical Appliances, and gives details of NRl’s 
simplified training plan, i undendand there is no obligation r no 
salesman will call 



A new , short, easy course trains you at home 



Now you cart prepare quick ty to do professional to male S 5 to $7 an hour rising appliances for friends 

appliance servicing at home in your spare lime, and neighbors. 



For extra income, a job skill 
in demand, a business of your 
own — or to save money on 
your own appliance repairs. 



Name, 



Address. 
City 



-State. 



Zip 

_€ode_ 



□ Cheek here for lads on New Cl Bill. 

Accredited Member Nation^ Home Study Council 



MAIL COUPON ABOVE 
FOR THIS 



NRl 

CATALOG 



AVAILABLE UNDER NEW G1 BILL 

If you served since January 31, 1^55. 
or are jn service now, check G1 tiiw 
in coupon a hove. 



You arc ready to start servicing appliance* after 
only a few lessons. The entire course can be finished 
in a mailer of mcaths- 

This is the fastest way to a new job or skill or 
extra income or a business of your own. Wherever you 
live or want lo live, you'll find a demand for top-notch 
appliance sen* icemen. 

There are probably thousands of broken appli- 
ances right in your neighborhood. These can mean 
cash profits for you starting soon. Use your spare tame 



Low-cost Staining plans cover — 

* Small and large home appliances 

* Farm and commercial equipment 

* Portable electric tools 

* Small casoli ne e ngincs 

— there is even special training to prepare you 
for air conditioning and refrigeration. 

Special NRl appliance testing equipment is in- 
cluded in your course at no extra cost- Mail coupon 
for your FREE NRl Catalog, No salesman wiU call. 



NATIONAL RADIO INSTITUTE * APPLIANCE DIVISION 

Washington, D- C 2001 6 
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Think enormous. 

Small cars are making it. The M60-A 1 is 27 feet 
long, 1 2 feet wide and weighs 52.5 tons, loaded. 

Flashy colors are in. The M60-A 1 gives you a choice 
of one. An odd, brownish green. 

Gas economy is a must. At 3 gallons to the mile, 
it's not one of our best selling features. 

But talk about power. The M60-A1 offers a 750- 
horse, 1 2-cylinder air-cooled engine and cross-drive 
transmission as standard equipment. 

And maneuverability. The M60- A1 turns on a 
dime. Large, but a dime. 

And ease of parking. Who's going to fight you for 
a spot? 

The M6G-A1. It isn't small. It isn't flashy. It isn't 
even economical. 

It's just enormous. 

If you have the bug to move to something bigger, 
see your nearest Army representative. Hell tell you about 
the opportunities to make it big. In Armor. 

Todays Army wants to join you. 

j — — — 1 

Army Opportunity D*w ; 

Dcpl . 500. Hampton. Va S3369 2PM*6~71 j 

I Fjmso bed! irue mors aboLil ihc bjg; world erf Aimor. I 

1 1 

i 

I Nam# , __ FUm- rA hWh 

I 

, Ckf , 

I 2ip .. i 

Fituc-Hlin-i - - ■ — 
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WHAT’S NEW 

OUTDOORS 



BY SAM MAZUR 






BETTER PERFORMANCE for Chrysler 
outboards is possible with a new power 
trim mechanism. It fits all TO to 135-hp 
models and adjusts the angle of the out- 
board. Write: Marine Products Operations, 
Chrysler Corp. ( Box 2641, Detroit, Mich, 



TWISTED LINE often occurs when an- 
glers install new line on their spinning 
reels. To avoid this, put a pencil through 
the new spool(s) and reel line so spools 
revolve. Or try a Line winder (above) from 
John S, Haddock. Box 7768, Tulsa, Okla. 



ALL-SEASON RECREATION VEHICLE which travels on both snow and water is 
being developed by Massey-Ferguson. The new MFX 4000 (still experimental) has 
a 55-hp VW engine. Write to the maker at 1901 Bell Ave., Des Moines, Iowa. 

14 POPULAR MECHANICS 





Seagram's 7 Crown. 

It fits right into your world. 



Somehow', 7 Crow n always swms rij^ht. 
Because of its di'iin, comf<ntabl( j taste. 
Because it's made by Seagram s, 

And because it fits, in its place, with 
the other good things of life. 

Why else do more people make it a part of 
theh world than any other whiskey? 

Say Seagram's and Be Sure 



Seagram Distillers Co. t N*Y.C. Blended Whiskey; 36 Proof, 65G Grain Neutral Spirits* 



THE NEW FOURWAY 

HEAVY-DUTY COMPLETE PROFESSIONAL 
ARC WELDER SET 

Just $24.95 includes welder in heavy-duty metal cabinet, mask, cables, ground clamp, 
combination carbon arc torch & rod holder, welding instruction manual * . , and $4.95 
foot pedal control at no additional cost plus leather palmed welder’s gloves. 



WELD. 9 RAZE, SOLDER, CUT NEARLY 
ANY METAL INCLUDING ALUMINUM, 

You can pay more— pay (ess— you won't find an arc 
welder value better than this— more Complete than 
this Simple instructions to make or repair countless 
items including furniture, toys, auto bodies, lenders, 
trailers, boats, farm equipment, tools. Operates on 
L 10 v. 30A for pennies- You can REGULATE HEAT TOR 
EACH JOB through our Adjustable Twin Carbon Arc 
Torch— eliminates changing cables, Produces 11,000 
decrees heat without «as torches; with no tanks to 
buy or refill. 

LIFETIME GUARANTEE 

Simply return prepaid for any defect — 
we repair and reshrp absolutely free. 

Order Today on Money-back trial. Send only $3,00 
and pay $21. 9b C.O.D, plus delivery .and C.O.O. 
charges or send $24. 9b for postpaid shipment any- 
where in Con t mental LLS.A, if not completely satisfied 
feiurn in W days and we will refund complete purchase 
price. Illinois residents add 5% sales tax. 







i FOUR WAY WELDER COMPANY 
I 1810 S, Federal St., Dept. PM61, Chicago. III. 606 16 

| RUSH ME MY FOUR WAY COMPLETE 
j ARC WELDER SET 

| NAME _ _ . 

j ADDRESS 

j CITY STATE- .ZIP 

I □ Enclosed is $3.00, I will pay $21 95 plus C O D- 
and delivery charges upon receipt 
□ Enclosed is $24 95; ship my Fourway postpaid. 



I 
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24 hangup boards, coated with 
wipe-clean plastic keep vital 
how-to-do*it information always 
at your finger tips. 



Here in an easy to use, last forever format are 
the answers to everything you'll ever need to know 
about: rails, screws, bolts, wall-fasteners, drills. 



|— 

■ tiinjc fur W 



Find the answers to 
workshop questions 



quickly, easily with the 

POPULAR MECHANICS 



MASTER SHOP GUIDE 



abrasives, lumber, hardwoods, moldings, ply 
wood, hard board, gypsum, adhesives, plumb 
ing, electrical work, floor and wall tile, 
glass. Facts on remodeling measure 
ments, gutters, concrete, garden 
chemicals. Plus — all on one board— a 
ruler, protractor, 45-degree triangle, 
and compass for accurate circles! 

You'll reach for the MASTER 
SHOP GUIDE for every job you 
tackle! 

What nail should you use? How 
many pounds will a % -inch toggle 
bolt hold? How can you save money or 
dering lumber? What size quarter-rounds 
are available? How do you bleach close- 
grained hardwoods? What glue is best? 

Repairs, too! Illustrations on plumbing, 
trical, floor or wall tile, plastic laminates, 
remodeling. All the basic dimensions you'll need 1 

By the editors of Popular Mechanics — order 
yours now — -you'll use it the rest of your life! 




I 



Popular Mechanics. Dept. SG6, 
224 W 57th St . 

New York. N.Y. 10019 

Rush me sets of the 

MASTER SHOP GUIDE. 

I enclose check or more/ order 
for $3.95 for each set ordered. 



NAME 

ADDRESS . . 

C I TV ST ATE Z I P. 
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ROUND OUT YOUR TRAINING 

266 ICS Courses 




Earn more money, enjoy greater 
security and faster promotion— 
and gain all the satisfaction of 
doing a job well that you like to 
do. Check the list of 266 ICS 
career opportunities for a bet- 
ter future. You receive individ- 



ual instruction, success-proved 
training you can apply immedi- 
ately. And you earn the famous 
ICS diploma. Don't waste time! 
Send thecoupon today for FREE 
information on a brighter career 
the ICS way! 




ACCOUNTING 

ActwatintCU.S.A) 
AMOcittiftg (lari JOUth ) 
Accmialrag tv Buiihtxx 

Pz-n^i imrcn r$ 

Acciui n rins hr Man'g'mT 

Autfiiinx 

Business ism (U.SLA.1 
Ciriju n (foxirew CdU^Wi 
Coil Aetaunling 
CM R™-<U.SA> 
CtiHfJt Acccuihii 
Intent* T a i (U S. A) 
IndLiitriJj RCcfeJOling 
Junior Accounting 
ONi« JktftLfltirtg 
Practical ActnunUag 
Putfk AccpinTiag 
Snull GdSineu 
AC£OM«|ini (U.S.JL) 

Startle* In-J MeiAfinJ • 

SlUlfl Book Lttp 
Service (UL3A> 

ARCHITECTURE 
AND 0UILDING 

ArcbrlecluUJ Drawing 



Bwi difl | CcfllfArtor 
BuiPd inE Eriingilor 
Ekaifdint Jritc+ttcrf 

Buittfing Mam Iti nice 
ClEflenlSf- Builrfw 
Garpntnr ird WiIIwmI: 
House PJiubpj a-Pit 
I ntFrirSf D-ttijn 
fcftion Pilnttru Contractor 
Riidinf Aitfc. 0iu*pj|nti 

ANT 

Amat eur JLrlqt 
ComJTiWCHl Art 
Eonimtrtiil Cvr^KWiiiiJ 
lllirttriiltfig CftiMt: 

— KiEarint 

-Advfr/EuiH| UtOvE 4fltf 
H iiuiralion 

Interior D-tOrilsnl 
Oil Pimlmj fgr FltJiurt 



She.* Cj j« 3 jnd Sign Pi off. 

Shqrfw Card 1 Willing 
Sign Painting A Dexign mg 
She tc^i ni d Painting 

AUTOMOTIVE 

AulMuftk TransmmiDfi 
Sgiclalift 
AutflmObil* Alf 
ConditiaftUig Spetiatixt 
Amamptiili Bod fi- 
ne buying A Refinttlung 
Agiqmobbk Inline 
furtt-Up 

Automobile JflrcJknle 
Auternebde T«hc h n icij n 
DkwI C^I *MflP Vthicj* 
CniiriH 

StlSlMEsS 

Advertising 

AJoiinblcatiipi 
ftjlH+U PfKtit! (Caitd.) 
Cinqd^ri Bc^kiex* Course 

□■reel M-iH and Mail Order 
Artruftixing 
Industrial ftytftClOiy 
i nVE:'l!i]f y Conlffll 
MigjJinc A ^e^plper 

whiIW ii 

Managing * Rrlail Bvixin*K 
FfirJ jing, I Small Star* 
Mar helm g Management 
Marketing Rr^iirch 

Modern Cite. Minijfmeni 
□Mice AjjlemJliq* 

DVe Management 
Products MMffMlIlt 
PurLhliihi Agent 
Retail A Local Advertising 
RBiail 8u-5 r Mjn^fmvnl 
Belli! Me riband. sura 

RrMil Selling 
System! rid Procedure! 
Analysis 

BUSINESS: SALES 

Crtjhirt 5*reimnship 

Rea I E 3lJlf Sa[«manxftip 

Sal cin'iiJilhip 

SaEas Mapjgfrnt nt 



LEADERS \fi THE tCS SUCCESS PARADE . . . 

Autmbi!? Engin* Radio-TV Slavic log 

Tune ■•lip Arch ill dural Drilling 

Introduction In « IfiM Sthoul Courxoi 

P TOEr a -ml i n g lilt 1 0 M H i||i School 
Sy stem , JM uomfruter Huivalefity 

H j iLncis Ad-m in i ffrCilifl flit r iftfltlwi Jfld 
Mt Q u 1 Air Condftioming 

Civil Erjircering Alftrift and f*wr Plant 

Pntlicil ElaclntliB Michinitf 



BUSINESS: 

SUPERVISION 
MiirznA Man igement 
Bawc Minajf rnenl 
IndaitriJt Fcremapsliip 
MiiWI SupeorNHjrt 

SJ iftima-nSh ip 

imeISiIm 

Wqmin ii a 

Stipmfapi 

PericnuSily Prvi'uprrsnl 
Perxwinel-Ljbor Belitiuna 
^(U-SA) 

Suf«fflis>M 

CHEMICAL 

Chemicat AnaF^t 
Cherrtldl trKLnrerH^ 
Ch^mkit labcnl^rr 
Terhrt. 

ChtmkiF Procixs EqUpL 

D^*ig?i A 0B*r|tion 
C^emKal Fi-xeis Qtieralcr 
Eknventj pf Nu.^eir Encp^y 
Cener* i ChembslEY 
\ nslrupifl-'ili! LabaraUiy 
AhMjur 

CIVIL ENCIH LERFHG 

Cm? Engirrrrrin| 
CorrttFvcItoft tn.g'r'Ei Itch. 
Hi^hwiy EnKinuMPg Tich. 

PriA£lpm d S jTd cy: ;i p’ 

Pwain; Higti^ay til'prli 
ffrldiftj ^IfucEuiII fil'pr'lx 
Sinnitary Enunetrinj! Ttch. 

PUnl 0p4r»tor 
Slrudurii EtiiVl Tech, 

1i jp. E ying an ij. Mapping 
Water Wtfhi Qpdiiicr 

COMPUTERS 

Fundarrenlih of C&mputrr 
Prpgfamrnin; 

COBOL Prugramr^ir! g 

fartfin Ftcc* rimming f&f 
ErtEineers 

Prdf rioimin | for Digital 
CdnpuEeri 

Prbgrnimirii the IBM 
L J:.U Computer 
Pro^IfniTuriB the IBM 
Syi1em/36Q Coftputer, 

I nUMhJcSiwi 

□ Rafting 

Aircral! Briltjng 
Ai^hilecturjl Diartiag 
DeHgn Drafting 
Drilling SechnilOgy 

f ifetrieai Dr jitm i 

il^lrnric Drifting 

lotrpdudoiY Meth. Drafting 
Mechairieil Drilling 
Prea-iure VeueJ and Taefc 
Pitnl Reading 



Sheet M? I ] ! Layeml hr 
An Cc^ldilKmirtg 
Slructara! DralUrt| 

EtEETHICAL 

rieidnfJl E n g inter in g 

-lleclran<i Oplmo 
-Ppi*fr Oplhm 
ii«:Hital Apptiahee Ser. 
TBedric^t AppS»nee Ser, 

will Eijuip-nent Training; 

IkckkiE Cflhftactpr 
Ekdrfcit Engineering TkN. 
Elet triof Home Mam I, 
tfedrkal H-mt Mjmt. 

■*ih Lpui-^ertt I riming 

El#c irinat Fnitrijmeifl Tech f 
Efectrii: Repairman 

|fttfuslr»al ElKlrical T«Ji, 

lrr!:r.5r aI El^liHfijn 
i n dj ! C r i a I iwijMilen ante 
Eleclrkian 

Pdiief-lfne Dixigd 
and Ci.iiilr jrtion 
Puwtr Planr Opentw 
—Hydro Ce ten 
— Sleam OpHan 
Praclv:a] E^cfcridlO 
PticIkiI EiectrsMft with 

i4uipmerrk Training 
Prad£il Liheman 
Reading E«er. Qluiprinti 

ENGLISH AND WHITING 

Better Bunneii Willing 
EnilRhfiir Ep^hishitU.SA> 
Free Lance Writing for 
fim amt fruM 
lrtrod'-rtre< Ipch. Writing 
Mcdern Lefte* Wnlsng 
PraclHE^I tnglistv 
Raiding liijir avemeril 

Short Stflty W riling 

HIGH SCHOOL 

High Sdi-aai Ouixirfeii 
High Schuui fCanjdian) 
High Scltul General 
High Schm-i M'jthemtlki 
Hign Sictiaol Secrelirut 
high 5ch ac-l Vuoalkmil 

High Schiali CuMe je 
PrepaiUciY— ^its 
Hiflh Schist Colkgi? Prep— 
Engineering init Science 

Preparatory (four* for High 

icri>j| Lquivaiercy Test 

MACHINE SHOP 
PRACTICE 

Grintfer Qp*ra|[»r 
Ihdualnil Metallurgy 
Lalhr Op^ilur 

Mqehme Stioq ln!pecei«i 
Machine Shop Practice 



Melaltorffea? EngVg Tech, 
Mul1»:<irt M-amlehinfe 

Mechanic 

Prictiral Millwnghlihg 
Peadihg Sh&p PrinEx 
Pigging 

TmI A Die Making 
Tool Engin*etirig fftli. 

Welding EhSiit^erirti Tecli. 
Welding Pr' ieii 



MATHEMATICS 

Rdvaneetf M-athemalka 
Math and H^h^ni« lor 

EmginMnn i Teclmkians 
Malh and Phyxicx tar 
IngmpHrmi; iechiiiciim 
Mcdem tlesf-edlarf 
Statiitic! 



MECHANICAL 

MKhliikal Engin earing 
Aircraft and Power 
Flint Melanie 
Hsrdraulkand PncumitiP 
P after 

Industrial Engirttaijng 
IndLilria- LfijT t r g Tech. 
Industrial Irmru meeililHii 
Rachint Dengo 
Q-3'ilr Control 
Siletjf E n Jintftf i.n J Itthu 

Toni De^«gn 
Vibratwrv Anarjftii 
and Cflntrol 



PETROLEUM 
Natural Gas Production 
and Tranxmbxipn 
Oi Well Servicing 
Petroleum Protiuctinn 
Opcralot 

Petroleum fr addelkin 
En-ginaaring Tfthnblng|i 
Petroleum Refiners' Dp«. 



PLASTICS 
RlJSKi Tfchnktld 



PLUMBING, HEATING 
AND ALEt CONDITIONING 
ftrr Ccndifiynipg 
Air Conditioning MainL 
Dwn«tiL- Healirig wth 
t ]41 >nd Oil 
Heating 

Healing & Air Conditiflnmg 
wifi Draaihg 
lnduxtri.il Air Caniiuijrilfig 

Pitt Filing Plumbing 
Plumbing tbd Heating 
Plumbing A Heali ng EsL 
Pr^clieai Plumlhg 
RtftLgflFiiiMi and Air 
CondilianlPg ServKing 



I PULP AND PAPER 

Pnprr Mjchin? Qfiefatar 
Piper Mjh ing Pulp Mi king 
| Pulp & Paper EngVg T«h. 

SECRETARIAL 

Cleih-Eypisl Commercial 
Secrete ry. Engineering 
Bfc'j. LegaJ Sec'y. Metficat 

S“ur-jl iry Proleu^diill 
Shprlhand Ste’cgraphk 
I ypcn riling 

STEAM AND 
DIESEL POWER 

Boikr I n ifiedox 

Induilnal Buii-J-ng E njc'r 

Pa*flr Planl Enjir earing 

Station Br a Dieiel EngmQ 
Stitionarif F^rtman 
Station If r SLea ln EhgVg 

TEATlLfS 

Cj rd in g and Spinning 
Dpeing anrf FinnJnng 

Luum Kumi 

T« il|k OvugnNl 

Tea tile Mill Supennlendent 

Te.Ltil* Mil Suptr> ision 

TRAFFIC 

Mn-for Trelltr Manigemenl 
TrelNc Plarj.3£5mtnl 

TV- NAD 10 -ELECTRONICS 

| Clhre IV lirFljikr 
Electron K! Tecfinhcun 
Fundnmfrrtik gf HtclrOfiiC 
Cmtipulers 
General £l«lrorrk! 

Ge noril Ek £ trunks wi I h 
Equiprhenl Traihtng 
HI-FI Slereg Ind Sound 
Sritein Seivlctfig 
I Indmit lit EkrlreiiK! 
hmrerhial Central 
Eledipruks & MainL 
P.i -1i i £ TV Servncmg 
Ridm £ TV Servicing with 
Equipment Training 
Sphil State Electron il! 

Tgkp4ion|r 



APPROVED FOR 
VETERANS FOR 
TUITION REFUND 

Accredited mM*nber r 
Nation Hontfl Study 
Cunn:il. 

pay-jvjiftu iBjrrs 

plan. 

Special ntii lo member! 
U.S. Armed Fornax. 



ICS 

International 

Correspondence 

Schools 

Division of Intent 

ics r Scranton. Pa. tl5-15 

Canad'an fexidenl!- 
Send fo Siranfon. 

Our a hi - ate in Cana44 

will rfRly. 



TAKE YOLTR FIRST STEP . . . MAIL THIS COUPON TODAY— ICS, SCRANTON. PA. 1 1 SIS 8 M 0 S 4 E 

I'm inlerwjtffd »n a program of independent study. 

Send rrifl. wiLhopt cast, your Ocioyret on the pnncipl#* of 

sample t«it demonstrating famous ICS method, and yo^r catalog Tor _ 



Mi^S 

Mrs. 

Mr, 




LPriet iume of n^xin* %*w lui.j 
Age 


Address 




Apt. 


C ity - - - . 


Stale 


Tip 


Occupation 


Employ wd hy 


Wnfbing Mp^rri A M to PM. 
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SCIENCE 

worldwide 



by JOHN P. PEARSON 



Earthquake drifts — like fire drifts— should be held in California schools, and food and 
medicines should be stockpiled in that state. That's the opinion of University of Michigan 
physicist Peter A. Franken, who says the February quake in the Los Angeles area had no 
connection with the major disaster that long has been predicted for central and southern 
California . The San Andreas fault, which runs along the California coastline, was responsi- 
ble for the 1905 quake that wrecked San Francisco and for dozens of lesser tremors since 
then. Most major quakes in this system occur about every 50 years. The longer the period 
between major quakes, the more severe they tend to be, "Thus," says Prof, Franker), "an 
enormous amount of stress has been built up. The central and southern California region 
is at feast as dangerous, and quite possibly more, than it was immediately prior to the 
1906 quake." 

Good news for cholesterol-conscious Americans comes from Kansas State University where 
researchers have fed hens a special diet that results in eggs with 35 percent less choies - 
ferof than is contained in eggs produced by the same birds when on standard feed, Key 
ingredient in the diet is sitosterol, a fatty substance found in soybeans that is used as a 
drug in lowering blood and tissue cholesterol levels in humans. Eggs produced on the 
experimental diet are said to be indistinguishable from other eggs by weight, yoik appear- 
ance or shell quality. Cholesterol, a substance found in all animal tats, is associated with 
cardiovascular diseases. 

The highest telescope on Earth — not counting the orbiting jobs — is in operation atop 
Hawaii's extinct Mauna Kea volcano. At 13,796 feet, the observatory is situated above 40 
percent of the atmosphere, which distorts telescopic images. Completed in 1970, the 
observatory boasts an 33-inch reflector ’scope. 

Chances of a primitive form of fife on Mars appear brighter with a recent report from a 
research team at NASA’s Jet Propulsion Laboratory, Pasadena, Calif. "Our findings," say 
the investigators, "show that organic materia/ is probably being produced by sunlight on 
the surface of Mars," The scientists radiated crushed glass and soil with ultraviolet light 
while the substances were contained In an atmosphere duplicating that of Mars, The result: 
organic compounds- — such as formaldehyde and glycolic acid- — -that are believed to have 
been precursors of bio/ogicai molecules on Earth. 

A revolutionary light-amplifying system that employs a laser has been invented by Stanford 
University researchers. There are two glass cells (an illumination cell and an amplifier 
cell) filled with an organic dye that can be excited by the tight of a laser. Excitation of the 
dye molecules causes light to be emitted from the illumination cell-— light that is used to 
illuminate an object under observation. After reacting with the object, the light passes into 
the amplifier cell. Here, the dim light energizes the molecules of the dye to the point 
where they, too, emit light. The result: a bright, full-color image of the object. A typical 
application, according (o the researchers, is encountered in looking at a living organism, 
say an amoeba, through a microscope. If the amoeba is too brightly lighted, if gets cooked. 

If there is not enough illumination, it is hard to see. With the new system, a microscopist 
illuminates the amoeba with dim, cool light and observes if under bright light. 

An antiseptic that actually helps to guard against tooth decay may be available in the 
future. That word comes from scientists working for the National Institute of Dental Re- 
search, Befhesda, Md. One antiseptic under test can break up plaque on hamster teeth. 
Plaque is a gelatinous formation of bacteria that’s associated with tooth decay, * * * 
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30 day FREE Trial! 
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Now you can use this ONE powef- feed shop to turn rough lumber 
into moldings, trim. flooring p furniture . , .ALL popular patterns. 
Rif 1 . ..PLANE.., MOLD— separately or alt at once with a single 
motor. Free 30- Day Trial. Low Dost— only $15 down. 

Send Postcard Today — No Salesman Witt Caif . 

DELS AW POWER TOOLS, 902M Field Bldg. r Kansas City, Mo. 64111 



FREE BOOK 

"HOW TO GET THE MOST OUT OF RETIREMENT" 

answers your mojf v/faf questions on 

ARTHRITIS - HEALTH * HEART - TENSION 
FAITH * MONEY MANAGEMENT 
ANO MANY OTHERS 

Now, gel the help you need. New book is yours ABSO- 
LUTELY FREE from the Helping Hand— the dynamic new 
retirement planning- group that brings you a continuing 
program of education and personal consultation on re- 
tirement for less than 6tf a week. No obligation. Send 
today, Jesse Meek, Helping Hand, P.O. Box 2425, Cin- 
cinnati, Ohio 45201 r Dept. PM 

THE HELPING HAND 

RETIREMENT GROUP 
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elCO ELECTRONIC INDUSTRIES. INC. 
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FREE COLOR CATALOG 
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City ........... state. .... zip 



THE REST 

CAMPING 

EQUIPMENT 



THIS CATALOG 
WILL SAVE YOU 
MONEY 
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Recreational Equipment Inc. 

1525 11th Ave. Oepi.PM 

Seattle. Wash. 98122 









AMERICAN MADE OPAQUE PROJECTOR 
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eolor «F hlocli>pTLdE-whltr In darkened 
room. 115 V- A-t- . . . ft ft. CWPd and 
plus included. s lw 12" x S-* * 
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Stock No. to I9?h SB.TS Wtkd. 



giant weather balloons 
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PLASTIC MODEL V-B ENGINE 
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REMODELING? 

REDOING? 

IMPROVING? 





YUUR 

BUILDINV SUPPLY 
RETAILER 
IS YUUR 

“UNE STOP" 
SHOPPING CENTER 



FOR EVERYTHINC YOU NEED 

Whether you are an accomplished ''do-it-yourselfer" 
or would rather have it "done-for-you" your Building 
Supply Retailer is the place to go. You'll find Building 
Materials & Products, Hardware, Tools, Paints, Kitchen 
and Bathroom Products, Plumbing, Electrical and Heat- 
ing Equipment ... all in one convenient store. 



Who is your Building Supply Retailer? 

Call him the "Lumber Yard", your "Home Center" a 
"Cash & Carry Mart" or "Building Materials Dealer", 
you'll find him listed in the Yellow Pages under 
"Lumber-Retail" even though lumber is only one part 
of his building business. 



This message presented on behalf of all 

Building Supply Retailers and 
The National Home Improvement Council 
by Building Supply News A Cahnets Publication 
5 S. Wabash Avenue, Chicago, hi. 60603 






The Jeep Wagoneer - 

the first 4- wheel drive wagon to drive your family wild. 



Don't lei those good looks fool 
you, Underneath, the Wagoneer is a If 
guts. Jeep 4- wheel drive guts that 
look 30 years getting such a tough 
reputation— and a rugged build. 

Take a look at 
That ground ~ 
clearance. The . 
highest of all 
wagons. So you 
don’t delour. 

Just beeline over the roughest hills 
The Wagoneer has the guts to lake 
the hardest knocks with ease. Its 
dependable multi-leaf springs cradle 



you comfortably. While double-action 
shocks make your going smooth. 

And a rugged steel frame keeps 
everything in line.. 

Take your family along with you. 
There's TOO cubic feet for them, 
and alt your 
camping 
needs. You 
can even 
add to your 
comfort by 
choosing 
from many 

Wagoneer < 54 >1 



luxury options such as automatic 
transmission, air conduioning. power 
brakes power steering and many 
more. 

Most comforting of all: The 
Wagoneer is priced to keep it the 
leading 4 -wheel drive family wagon, 
That drives the competition wild 1 

Hie toughest 
4-letter word on wheels. 

n jeep 

Products frewn American Motors 







DETROIT 

LISTENING POST 

BY ROBERT LUND 

MOST 72 CARS WILL BE INTRODUCED IN MID -SEPTEMBER, if the auto com- 
panies hold to their present plans. This could change, depending on how sales go and 
other factors, but there shouldn’t be any holdup in launching the new cars due to 
problems involving production equipment, because this won't be a year of big changes 
for most makes. Only exception will be some Ford products scheduled for a major 
reworking. 

THERE’S NO PROSPECT OF REVERSING THE SMALLER-CAR TREND with 
impact -resistant bumpers coming, according to auto designers working on 73 and later 
models. Even if buyers suddenly lost interest in compacts and started clamoring for 
king-size cars, they say that telescoping bumpers could add three to four inches both 
front and rear — six to eight inches overall. That’s just too much overhang to tack on a 
standard-size car. But it could be added to a compact or mini so the car could still be 
squeezed in an average -size garage or parking space. 

DON’T DISMISS CHRYSLER AS A CONTENDER IN THE SMALLER-CAR DERBY, 

despite cancellation of its mini-car program. Big C is obviously thinking in terms of 
smaller cars — smaller than standard, but not mini size. Every 10 days the company runs 
the sales figures through a sieve, siphons off the small jobs and analyzes the results. 
If the handwriting on the wall means anything, Chrysier’s standard-size cars will be 
whittled down the next few years in keeping with the trend to more modest-size auto- 
mobiles. 

AUTO COMPANIES CONTINUE TO PROTEST against installing air bags without 
more time for testing, but Detroit obviously doesn't hold much hope of winning the argu- 
ment- This is based on the fact that most automakers will go to modular instrument 
panels in late 1973 — on the 74 cars. All Chrysler makes will have modular panels after 
73. That indicates air bags. 

SPEAKING OF AIR BAGS, a supplier company that's done a lot of development work 
on air cushions says a replacement bag could cost more than the factory -installed 
original, if you have the misfortune of being involved in a crack-up serious enough to 
inflate the bag. The reason: In an accident of sufficient force to activate the bag, there’s 
usually deformation of the instrument panel. This means the panel has to be repaired or 
replaced before a new bag can be installed. 

PONTIAC’S MADE IT OFFICIAL that it will put an electronic fuel -injection system 
on a few of its 72 cars — but not necessarily at the beginning of the model run — and 
extend the item to other cars in 73. That’s not exactly news, because GM’s interest in 
f.i. has been known for a long time. But this is the first confirmation from a company 
source, 

HAS GM FINALLY GIVEN CHEVROLET APPROVAL to bring out a mid-engine 
Corvette? The keep-a-tight-iippers at Chev aren’t saying, but there's a report from a 
u,r,s- (usually reliable source) that Chevrolet is working the car up for late next year. 
That would make it a 73. But that may be cutting it a bit thin, considering the tooling 
involved, and it might be early in the 1973 calendar year, instead of the beginning of the 
model year, before you see a sample on the road. 

THOSE BASIC CARS — plywood sides, tarpaulin seats, two -gear transmissions — Ford 

( Plftiw turn to p age 26 } 
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Super trap 



Believe it or not . . . this is 
a section of the filtering 
material that is used in 
AC Air Filters. 




These fibers, magnified 
340 times, trap the harmful 
grit and dirt particles 
that can cause upper 
cylinder wear, 

AC Air Filters trap 
particles smaller than 20 
microns (about half the 
diameter of a human hair). 



“Controlled porosity" 
makes this amazing level 
of filtration possible. 

AC's oit-wetted filters 
hold the dirt particles on 
the surface of the fibers. 
In doing so, the particles 
collect on one another 
rather than penetrate 
or plug the pores of the 
filtering material. 




inside your engine 
there's a different kind of 
breathing going on . . . 
through the PCV (Positive 



Crankcase Ventilation) 
System, it routes hot 
blow- by gases from the 
crankcase back through 
the intake manifold to be 
burned. A plugged PCV 
valve can impair engine 
performance and 
driving economy. 

So keep the engine 
in your car breathing easy 
with a new AC Air Filter 
and PCV valve. 
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ONLY 

ARMSTRONG TIRES 
HAVE IT. 



The grip that's grooved to hold the road 
in any weather or rood condition, grab 
strong, grip strong. The grip you get with 
our great line of Armstrong Tires. We pio- 
neered grip even before we introduced 
fiber glass tires. And we never stop trying 
to improve it. The Armstrong Grip. This 
year it's stronger than ever. 

Armstrong tires 

26 



DETROIT LISTENING POST 

fOnrianml from PQge_24) 

and GM are working up to sell in under- 
developed countries will not be imported 
into the United States. Not by the auto 
companies, anyway, although that doesn’t 
preclude some private entrepreneur bring- 
ing a few in for the novelty trade. The 
smaller the car and the less equipment it 
carries, the less Detroit makes on it. Some 
Motown mossbacks are still fuming over 
the fact that VW, Toyota, et al, cat-and- 
moused Detroit into manufacturing smaller 
cars. It stands to reason the industry isn’t 
going to put any penny candy on the 
counter that might take your eyes off the 
two-pound box of bonbons. 

ROUGH COST FIGURES are being com- 
piled by the automakers on safety and 
antipollution equipment the government 
wants installed on 1973-74 cars. The pro- 
ducers won’t release the estimates for 
publication, but a composite of two dif- 
ferent figures PM obtained from industry 
insiders comes to $631 at retail. That 
doesn't include new hardware automakers 
have developed that they would like to 
put on cars, but isn't mandatory by gov- 
ernment edict. 

ON THE SUBJECT OF PRICES, if you 

buy your car on time and budget a part of 
your pay for the finance company, you 
can figure the monthly payments will be 
substantially higher in 1973-74 or. second 
choice, it will take an extra six months to 
a year to pay it off. That’s the word from 
the finance companies. They figure prices 
will go up $500- plus to cover the addi- 
tional gear coming on cal's as a result of 
government standards that will become 
effective over the next few years. The fi- 
nance houses will try to get you to in- 
crease the monthly payments, instead of 
stretching the payments over a longer 
period of time. They don’t like to write 
installment contracts beyond 36 months. 
The reason the money sources are reluc- 
tant to go to 42 or 48 months is that 
there’s a toss-of-the-coin point along the 
way where the resale value of the vehicle 
is less than the buyer owes on it. If the 
customer decides he doesn’t want to com- 
plete the contract — pay it off — the finance 
company is left holding the bag on what 
is usually a badly beat-up car. 

END OF THE CONVERTIBLE? If Cadil- 
lac drops its convertible at the end of the 
’72 model year — considered a strong possi- 
bility — that will mark the end of the body 
style among U.S. car producers. Converti- 
(Fleoje (am to page 28) 
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For people 
who don’t always 
remember to 
change their 
motor oil. 




Sure we recommend changing your oil when you should, but if you’re like 
most people you probably don’t. 

And even if you do, you just might forget someday. 

That’s why there’s Valvoline^ The race- 
proved motor oil with a unique blend of the 
finest components specifically designed to work 
harder, longer. 

To give you added protection beyond rec- 
ommended drain intervals. 

No wonder more top professional racing 
drivers rely on Valvoline than on all other 
motor oils combined. 

So, whether you change your motor oil on 
time or not, you’ll be glad you remembered 
Valvoline. 

The oil that’s a lot better than it really has to be. 
Available at fine service stations, garages 
and new car dealers everywhere. 



VALVOLINE OIL COMPANY. Ashland. Ky. 




Division of Ashland Oil, Ine. 
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| every bit as good 

I W I FI as the name 

a! Wirmingion. Ohio *5177, since 1885 



I Bore 35 standard 
with just one tool 

New IRWIN 
Expansive Bit 



lets you dial you r size 



Just turn the dial and you're 
set to go with this new Irwin 
Expansive bit. No hunting for 
the size you need. Fits all hand 
bit braces. Clean r fast, accurate 
boring action from to 3 W — 
35 standard hole sizes in all! 



And what a really fine preci- 
sion tool to own. It's drop- 
forged from special bit steel, 
heat treated full length, ma- 
chined for accuracy and sharp- 
ness; highly polished, too. Two 
cullers supplied with each hit- 
Model No. 21 with to 
boring range also available. 
Ideal for home handyman* pro- 
fessional woodworker, or farm. 
See your independent hardware 
or building supply dealer soon. 



^ DON’T LET UGLY HICKS &N 
SCRATCHES RUIN YOUR CAR 



Refinish unsightly nicks, scars and 
scratches. Protect your investment and 
be proud of your car. Prevent rust and 
loss of trade-in value this easy "push- 
button" way with Dupli-Color* Auto 
Spray*. 



Used by millions of car owners, Dupfi- 
Color* duplicates your car’s original 
color exactly. Dries in minutes to a hard 
high-gloss finish. 

Available at auto supply stares and 
automotive departments everywhere in 
all popular car colors. Brush-in-cap bot- 
tle 69c; Auto Spray’ $1.59. 



Send a self-addressed, stamped enve- 
lope for your FREE booklet "How to 
Touch-up Your Car" to: 



DUPLI 



L 



COLOR PRODUCTS 

(Dept. PM t} 

1601 Nicholas Bfvd. * Elk Grove Village III. 50007 J^ 
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fContinued from p age 26) 

ble sales have been slipping for several 
years, due to the increased popularity of 
airconditioning and as a result of charges 
that the soft top. even when reinforced 
with roll bars, is a hazardous vehicle to 
drive. 

FOUR-SPEED FLOOR SHIFTERS have 
decreased in sales to a point where several 
car divisions may discontinue the option 
at the end of the current run. One division 
general manager tells PM if volume drops 
to 5000 units this year, that will be the 
end of the item. Insurance companies 
equate floor shifters with speed and jump 
the premium on gars with the equipment. 

CAR DESIGNERS are beginning to give 
the sales departments some static on the 
practice of slapping identifying names, 
numbers, emblems and do-dads on car 
exteriors. The graffiti used to mean some- 
thing, because the tag-ons went only on 
performance cars or those carrying deluxe 
equipment. Now even the plain pieces 
come with tacked-on symbols, medallions 
or letter -numeral combinations. Sales de- 
partments favor the labels and would like 
to see them continued. But designers say 
they’ve been overdone to a point where 
they’re just clutter, argue for dropping 
everything except the name of the make 
and series. 

UNIFORM INTRODUCTIONS OUT? 

Some automen would like to see the prac- 
tice of early-fall introductions of new cars 
scrapped in favor of announcing new ma- 
chines whenever they’re ready. But the 
answer is up to GM. Its rivals say that 
company’s influence on buyers is so strong 
that it would be a long risk not to have 
something new when GM has something 
new. GM has traditionally favored once- 
a-year introductions, but has recently 
shown signs of backing down from that 
position. 

IT’S NOT ALL FUN AND GAMES mak- 
ing cars. Switchboard operators in Detroit 
auto plants and office buildings have been 
supplied with a form called the ’’Bomb 
Threat Checklist” for use if a caller phones 
in to report a bomb on the premises. The 
sheet carries a long list of check-off boxes 
to help the operator pinpoint location of 
the bomb and to note any clues that might 
identify the caller — -vocal characteristics, 
speech, language, accent, background 
noises, sex. approximate age and whether 
the call is local, long distance or originates 
from a booth. * * * 
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Build one uourselt 



In just a few months you could know aE- 
most enough about jet engines to build 
one yourself. 

First comes basic training, And even 
before it's over, you'll know a lot more 
about yourself Then, if you've got the 
aptitude and the interest, you could go 
on to the Air Forced 11-week jet mechan- 
ics school. There, through technical train- 
ing and expert instruction, your natural 
interest in what makes things move will 
be turned into a lifetime skill, And jet-age 
mechanics is just one of many technical 



and nontechnical skills the Air Force can 
teach you. In fact, the Air Force's Occupa- 
tional list includes A7 different career 
fields, from Medical to Missile Mainte- 
nance to Music. The point i$ F the Air 
Force can train you in something that the 
whole world finds useful. 

So find yourself a future in the Air 
Force. While you enjoy the benefits of 
steady pay and promotion, medical care, 
travel and all the rest of it, let the Air 
Force train you in a skill that will last a 
lifetime. 

Rod yourself in the 



r 

UNITED STATES AIR FORCE 
, Go. A. DC el. PM 671 
■ Randolph AF8, Texas 78 1 48 



Name 



High School 
Address _ 



! City State Zip 

Phone £^e J 

j 1 understand there is 

no obligation. 

United State Air Force j 
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GOOD REASONS 
for 

GREY-ROCK 



Brake lining by 



Raybestos Manhattan 




LIFETIME "SPIN-ON" OIL CLEANER 




BlfiNi mn(nr nil PBfl timev dinner thin irvy *th*r 
IH fRtn-an w Alter, Wtvtr drain ell Afiin, Nertr 
buy another s^n.^n filter. Ohtnie IS tfnt Heifieil 
nary aeao mi Pet, aviilibJe tvfryvhcrt . Dc-ubltt 
ertflrtr life. Oil is <00% titan 100% tT 111* tin*. 
Guar* itcf d S ycark. S1S.95 hp? 1 piUf, Wilt* t*T 
llir Intts,. $avc l&.tiU ntrv 3000 /mist. 

VIRDEN PERMA-BILT 

Box 7C66 PM. Amarillo, Texas WM# 



BUILD, FLY YOUR OWN COPTER! 



It + s great sport to fly a Bensen 
Gyrocopter — lowest cost. too. Fly 
high or low, fast or slow. Adapts 
to floats. Pilot ages range from 
teens Into GO'S, Enfoy flying this 
easy way! Plans, parts and factory 
kits available. Get colorful info 
packet with photo, specs, 3- view 
Drawings. Send $5 today? 

IliSEPTAI^win CORpT Dept, PM-Gl “ 
RDU Airport, RaTe-gh. W. C. mQ2 

NAME 




ADDRESS. 



TURN AN ENTIRE WALL Sg95 
INTO A LOUDSPEAKER 



Actm-cb the tiny 2 mch’H OT. ASHWORTH 
SOUND REI'KiJUlTUlt to jjrac Li ™ S Lj myihlnjc. / \ 

■ utos Included, ind the sitirt object become* i Lr, |L 
Hi- Kid flat r awaken O&nnecta tike *pe*ker to *ivy I / 
radio. phono. tape plar^r. of amplifier Seen on \ / 

the TODAT and TONIGHT T.V. show*. Winner of 
Popular Mechanic* Miming " Scientific Acblerefntfit Am-jhL" 
Literature on request. Dealer pi in And displays iTtikb|c r 
RCLIAMCE ELEC. MFC. CQ„ INC. Has Albany, Mis, 3M52 




ROTARY FILES 

U S. SurpLul High Sp##d Milling 
Fi|*i going foil, N«w, in 0,1. Pock*, 
Hor^tntd **W*h tor filing, milling. 
Fouling, drilling- any wort in light 
meJQJ or wood, Ust in Va In. drill, *ie. Range in six# from 
Vj io 1 inch widor Get th*** most uwful tool* now. 

l| tMl in — ikvsrrtRif m e*it tin . f 00 t* sr*o ■ 

SI 1*41 Ml— ttnfflnitiit rtti tits * ... * .IlS. fiS ti jnd I 

IMS GUARANTEED. WE PAY POSTAGE. A UFtTllil BUYO 
THK tUftPLUS tKHTIR 

L4HCilTHr TEXAS Til 4* 




ELECTRIC ARC WELDER $9«! 



NATIONALLY A D V (ft T J ^ I 0 Elfl.f* VALUE!- MOW 
*2 FW liC E : WELOS— etAZIS^SOL- 

DEftS— CUTS— ALL MtT ALi! Pluc- 
mUr ANT I tO vrr! | Hn ; kA( HAKE — 

REPAIR MH)1 riemn fur CAR— HQMI 
-BUSINESS. Llf*I1rm- ■uAnOUT 
DUaRAHTEE Id ■ILiy nro-no-v h.a--k ifi#| 
■IT rftnUr. HEAVY DUTY Hetlgl'- 
Ihitfi^ SLH-,%, drrwork txpcr^nrr 
'.4'Hrd-FHEE WILDING LESSONS’ 
■ rain, i IS. W.CI, anri pay 190*1 map t7 ,U9 COI* pO-Ulfr 
or M*mJ Wt+.H t* plii* S 1 (SO r rs i4*Ti4 P* 1*1 dUM .In 1 \ . A , 
>t to USE Llirl'Pih- - BIC h*ck H«tl. Irii.Ag. kld^r. 
iwlv. (LCCftoFLAHI ARC TORCH 4 OFFER LlKITIb- 
I DW AY WELDER. Dept. EpM-E. Korney, Ni6r. I6M? 



SEND ONLY 
M.M 

CDWALETI nil 

< .n-fr'ii "1 nodi' 

fj^r TODAY: I 
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A bad plug In a rumbly V-8 may be 
barely noticeable. Seven others take up the 
slack. But if yours is a four banger, or even a 
six, every plug better fire. On time, every time. 

NGK's fire surer. "Heart of Copper" sees 
to that Used in place of ordinary iron cores, 
this copper core delivers maximum perform- 
ance underali conditions. Superior conductivity 
dissipates heat faster. Cools the electrode tip 
and insulator tip. Cuts down pre-ignition. What 
you get is a wider heat range plug that performs 
in hot or cold engines under city stop-and-go 
or fast highway driving. 

NGK‘s have other important compo- 



nents. High alumina ceramics, more internal 
gaskets, and a longer insulator nose that 
resists fouling. Everything to take the extra 
punishment of more firings per mile that 
comes with higher rewing small engines. 

And NGK’s thermal flexibility helps 
squeeze every ounce of power from the new, 
lower octane fuels and lower compression 
engines. 

Install a set today. And if NGK's are 
practically a must for imports and small 
domestics, remember that rumbly V-8’s need 
NGK power and fuel-savings, too. 

NGK, the long life, hi -performance plug. 




NGK SPARK PLUGS (U.5UL), INC., 12511 Sutrlc* SL, Loi Angatai, California MOM 



npffi 
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AUTOMOTIVE 



Driviir with Dan 

As an ex-driver t do you find races more interesting 
from the pits? What do Ford and Offy racing engines 
cost? An Indy chassis? Why use a rear airfoil? Dan 
Gurney answers these and other automotive questions 



Q* ff'j o proven fad that cold-air induction sys- 
tems an Detroit supercars work of the drag strip, 
so how come NASCAR and Trans-Am race cars 
don't make use of this free extra horsepower?— 
Thomas Langston, Glendora, NJ . 

A, We used it on our Barracuda Tmns-Am 
cars. Mustang, Camara, Javelin and others 
also used it. The rules govern the configura- 
tion that will be allowed, NASCAR rules 




BOBBY UNSER set new track record of 132.201 mph 
in faking fhe pole for U.S. opener of U$AC season 
at Phoenix, Bobby hod fhe race in the hag until the 
last ten laps, when brother Al passed to win. Manager 
Don, too excited Just to stand by, handled the gas 
during fhe e 6S Indy winner's pit stop in the Gurney 
Eagle-Offy. Teammate Swede Savage placed third 



probably apply the same sort of limits. Al- 
most all the cars mentioned above find that 
they must use air cleaners out of necessity P 
not because of the rules. 

Q* Do you find races more, or less f interesting 
than you expected from fhe pits now that you 
are retired as a driver? —Shirley Simpson, Sf. 
PauC A4inn. 

A. Good question. Although I'm not driving 
now, I cam still very involved in trying to do 
something constructive in the pits during the 
races that I have attended since retiring. 1 
find fhe races very interesting, but less so 
than from the driver's seat. Being in charge 
of pit strategy involving pit stops and driver 
pit-board communication is a very hectic and 
confusing thing if you are trying to stay 
ahead of the game. Things happen very fast 
and the complexion can change very much 
in a moment* 

Q* How beefed up ore fhe spindles, differential 
gears and rear axles on 7 rans-Am cars ? They 
don't use sfotfc ports, do I hey?— Jack ffmecft* 
Grand Forts, N.D . 

A. 1 don't think many of them are stock for 
the model being raced though they may often 
be derivatives of ports from heavier stock 
model cars in the line. The idea is to beef 
things up only if Ft is absolutely necessary. 
They attempt to keep the cars as light as 
possible, yet strong enough to go the dis- 
tance.. 

Q. How much do Ford and Offy engines cojf and 
caboul how much does a modern, new Indy fype 
chassis cost? Finally, do you intend to race 
again? I miss you.— Chris Pirog, Af/enfown, Pa + 

A. Approximately $28,000 for Ford and 

(Please turn to page 34) 
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Our wagon complete, is $2098.40* 

The whole shebang f And thate 2 doors more 
thanToyota***$700 less than VW**** 




Aver* sporty 4-wvthe- 
lk*k Ntce abort throws, 
rfar t0ii«r|OBBar 

to gear. 

i. L .. " ] brakes up front, 
f * op =e. Which lead 1 to a 
fetnarkabte stable ride. 

And make pur wheels SO 
tpjkkand light, it's like 
h jvi Tig ppwer-steefinfl. 
Only cheaper, 

Slip nl^ someth in-g small. 
Out w 3 K 0 n a turn circle is 

■ . ij -Ter thart our cat’s: 

3 } ,5 easy ii tUa feet , 

Of «. iji i '-it? you knew about on r 
.r itarnical, adjustable, and 
□hhhb. r-. lining front seats. 

Sul do you know 
. : poutoipr folds up- 
llat againat-tTW- 
frontsoat back seat? 

That lefotfte fleet behind 

L-Ei. I ■ i ■ O Aell □ wf & foflfl 
^t-tfottomed feet? 
| no! : vuniing the tailaatej, 

Because there is 
no hump? 

And how we beat 
the humps with irde- 
P ■ ,:-snt suspension an 
all 4 wagon wheels? 

NdW you know. 

We've got a wagon- 
reed of visibility. See? 

Nat only does Ouf 
hatch lift up, 
but. ,. 



o noisy little enfci- -• 
run. OMT^-ialw 
rn^ltyoppdKd- 1 
jmmnnnTms a lor . 



fo the front *** t -s r 
ic'iff got fronts- 
ncorpers- curve:. 
r*«i T a* me skWay spci s ■ 

S control TO rear 
rivatftrigiw. 

tunic Thurik. Thu tp u^r>. 
doots.COUrfl ’«i? . ^ 
better than sonnfc we kr : * 

nd a lot more a*. 

windows, net roer*^ id 
^de ventsupfre - 

ay. 2S m.p.g.7 tt< . 

m? a g3S placed mfdshi# 

* safety* 

«vJ«pS^' 

to fan.™ tan be?’, no fen ™is* 
tooray? Since Hbs-esa^aj 
thp to drive Jlar - ^ 
rnart, uiiftg Ehjr I : : v .v 
urwSB«) imlWf 

few we keep 4 ecc ' » th 
pme gtfims engv ir .■ 
wp fKtiaforS -and 
rttkdwfcetialtj-K 
verv^nlhegu 
fftlwt. 

lacing Gffrsand 
tob&ruwafiOrtsn..-.- 
ack-and-pinim 
Jeering, 



r*r deafer near- ■ 
you C&ll toll I rfr* 
BQQ-frll-4299- in Sc. 
Jersey. BQQ&lttF? 



Wc |V' A wagon our we 
and price wun a last- 
ft.jfo you can open. A 
loading platform only 
about 15“ from the 
grpu nd. Wow 
indeed l 



And goodness knows how much less than one 
of Detroit's little darlings***** 

The Subaru is one helluva wagon. 






0 



***** iriA^< *. PtMT^UlR, hi WM jfl [*ll4l 




At 70 mphttdoesnt even breathe hard. 

: tfindyu SiatX tM s.-jsv'^d ,"t»i e.^> :v POE 'XX 5lr«ped4c*r>. tail loaded with flue peope buy inchjdifiE win Not ktiuOcd local U*«. deafer pfep. Ireght. 

Compaq Osmose ferBMiL 
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START A MONEY MAKING BUSINESS 
FOR LESS THAN $50! 




J ust Mail Coupon-No Salts man Wri t Ca)l 



BELSAW SHARP-ALL CO., Stan Field, Pres. 
71 zh Field Bldg., Kansas City, Mo. 641 1* 
Name 



Address. 

City 



.State. 



SIX 

GOOD 

REASONS 



Why You, Too, Should be an 
ACCIDENT INVESTIGATOR 

1. You became a in Ember of a respected fast growing 
profession. 

2. You meet afl Rinds at interest fo| and important people, 
3- Yqu are not ^chained' 1 to an office desk or assembly SinE. 

4. You render a worthy, necessary service (NO SEU-iNG) to 
the community. 

5. There are many opportunities for quick advancement 

6. There are good openings in every state and Canada, 

Car furnished — Expenses paid — Work part-time or full time — 
Earn as you learn — No selling of any Rind— Only average 
education required — Mail for Free Information. 

Liberty tfriwl (i Q&pfurrd fin' Mewii'unJ Ben* fit m 

Miufff (At G.i, RiU 

mmmmmmmmmm mmmmmm mmm 



You can hove your own lifetime business right at horn* 
. . , work in spare time + . . and make up to $2GO a month 
CASH! M_V FREE PLAN gives you all the facts; How 
to start, how to grow. You don't need previous expe- 
rience You don't have to sell- Til even finance you. 
People bring you the work and pay cash- Over of 
every dollar you collect is clear cash profit. And you 
work when you want to. Let me prove you can't find 
a more certain, lower cost, higher paying 
business of your own. 



■Jim Edwards, Director, Dept, 54 
■ Liberty School 

" im W- Pork Aire., Liberty vide, Illinois 40048 



B Send me yaur FREE Grwhurf Showing how 1 can quEeRly fitt 

■ mini Ihr Mini A«ideil Inyesttgatin^ Field and enjoy the )ab 
security nnd p^oTejilonal pfutl|t ottered Accident Invested tors. 
| This dac* NOT ibliiat* me In any way no iAleiman will calk 

- Non». «. 

B Addr#$s — 

M City 

Tm mmmmmmmm 
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DRIVIN’ WITH DAN 

fContintted from pagg 32) 

$23,000 for Offy, A new chassis costs roughly 
$25 r OQO to $30 p 000. No r I don't intend to 
race any more, though it is not easy to avoid 
the urge. 

Q. Do you think /ha# the idea of eliminating dirt 
races and road races from the USAC national 
championship is a good one?— Dale Smifh, Fvans- 
Wffe, Ind. 

A- In many ways yes, and I say that even 
though road racing has always been my first 
love* If is too much to try and do everything 
all at once, really well. Championship racing 
is Indy, Ontario, Pocono, Milwaukee, Trenton, 
Phoenix, Michigan and so on. Television is 
easier to set up for these oval races. The cost 
of trying to make dirt and road races as well 
would be prohibitive. Racing is more com- 
petitive and costly than ever before. 



Q* Why is o rear airfoil necessary? t can see a 
front foil holding down fhe nose of a cor, but it 
seems that one in the rear just creates excess air 
resistance ^ John Gfonviffe, Darien t Conn . 

A. Naturally, it does create more air resis* 
tones, but just as the front wing holds down 
the front, the rear one holds down the rear. 
Racers strive to maintain a good balance all 
the time* 



Q- Whaf does it tote fa be hired as a tesf driver 
f non racing.! by a car or tiremaker?—Tany Mon- 
nucci Harris, N.Y. 

A. 1 can only guess, Vd suppose that it would 
require an apprenticeship in the testing de- 
partment of one of these companies and pro- 
motion from within. 

Q + Why do mini-sized Detroit cars all seem fo 
have fouf-cyJinder engines? Can't they make a 
smaff, efficient VB?— Mark Porter , Orange, Cafif. 

A* Cost would be number one but also, a 
Four at those sizes has excellent overall char- 
acteristics. If may be the best configuration 
far the job, anyway, ★ * ★ 



It you have queslrons on racing, hrgh-perfarjnante 
weryday driving techniques., send Ihcm lo ' Drivirt' Wifh 
Dgn/- c/o Fopufcrr Mechanics, 224 W«l 57lh Sl«, N*w 
fort, N.Y. ?{3£ll9. Ooeslions (cmn^ be onawered by m- 
dividuoJ leffsrs, Quesliom on maintenance and repair 
should be addressed to Ibe Aula dime (see page 52), 
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Go out and land 
the big one! 



Land that big job youve always dreamed about . . . add $&0,000 or more 
to your lifetime income * . * find YOUR role m one of today's 
relevant, with-it fields ..Just by learning ELECTRONICS! 







Trained electronics technicians are vitaf in such fast-growing 
fields as radio and TV broadcasting, air transportation, 
crime prevention, pollution control. industrial systems 
engineering and manufacturing. 

And because of the continuing demand, you can earn 
S5. $6. $7 or more per hour . . %20Q to $250 per 
week. If you're under 30 and can add just $25 a week to 
your paycheck, if wifi amount lo at least $50,000 
additional lifetime income. And that's being conservative 1 
Don't wait. Start learning electronics now. 

At home in your spare time while you go right on 

earning your present income. 

Start Right wMh ClE 

Start right with Ihe besf education. Cleveland Institute 
of Electronics teaches you to understand electronics - 
the kind of understanding that can carry you to the top, 
not just one step up! CIE s AUTQ- PROGRAMMED* Lessons 
make theories and principles so clear that you learn 
faster and more easily than you ever thought 
possible, Even it your study is interrupted 
you can pick up right where you left 
Off. without missing a beat. 

And if you want a U. S. 

Government FCC License, we II 
make sure that you pass the 
exam after completing one 
of our licensing courses 
or your tuition will 
be refunded in full. 

Send for 2 FREE BOOKS 
Learn the difference between 
ClE training and other types 
They're as different as day and night. 

Read about the exciting opportunities 
and how to land the big one. 

See how easy it is to earn an FCC License . , 

Ihe badge of the true trained electronics expert. 

Jusf mail the attached card or mail the coupon to: 

Cleveland Institute ol Electronics, 

1776 East 1 7th Street, Cleveland, Ohio 44114 

David Ferreira earns promotion, 
buys new house, new camper! 

"Only 6 months after starting 
my CJE course, I got a 20% 
raise and a promotion/ 1 says 
David Ferreira, Senior Elec- 
tronics Technician at General 
Atomic Corporation, San Diego. 

M l passed my FCC License exam, 
bought a new house and a 
great new camper tor family 
vacations!" 



Cleveland Institute or Electi-anic s 



fit'rPit CLn-jti.- r-J O 



Please send me without cast or ohLgati&n 
1. 44pace booh. "How to Succeed m Ekctnjwa 1 ' 

2 tour book. "Hflw to Gel a Commercial FCC Li«n« -i 
I m especially interested m 

n TWtQtut* Tfthft&lrtffy □ Indu^tn^r fFpctpcmi^S 

□ Electronic Commynmilkons O First C^m FCC License 



□ Broadcast Engineer mg □ Electronies Engineering 

□ EleClfonst^ Technology with LafepraSory 


Name 






Address 


LpIttU 




City 


Stale 


Bp 



New Revised G.t. Bill Benefits! 

4H ClE courts are approved lw lull tun ion 
reimburseineflt under ttveG.i. Bill it you 
served on octive duty since January 31. 1S55, 
Of are in *ervKe now, check box lor detail*. 



□ Veterans £ Semeemen 

check here lor latest G.t. Bill mlarmahon. 

tac^td.tpd Vtfpbrr ftaUftrtil Nwne 5tw6y Cto* c«l 



PM- 54 
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WHEN SHE ASKS, 



"Can you fix It, 
dear?” 




REPAIR THE SCREEN 



PUT UP SHELF TRIM 



REUPHOlSTER 
THE FURNITURE 



PUT UP INSULATION 



INSTALL CEILING TILE 



SECURE ANTENNA WIRE 



RECOVER A TABLE 



COVER A CORNICE 
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ANSWER WITH, 







A Swingline Staple Gun is basic In any tool kit II 
installs carpeting Puls fabric on the wall Tacks 
down weather stripping Re-covers a chair Does the 
hundred and one things around the house that need 
to be done and does them quickly and easily 
The Model 800 X Heavy Duty chrome plated tacker 
takes 5 staples sizes, from l k" to Vu —plus special 



Loktile* staples for ceiling tile installation. Exclusive 
POWER DOT provides he man power drive for those 
extra hard surfaces Built-in staple extractor too! All 
for! 10 50 Other models also available from (5.95. 

A Swingline Staple Gun so easy to use, she can 
do the job herself FREE. Send for booklet: TIPS 
FOR TACKING. Dept. P 



32 00 Ski liman Avenue, Long Island City, N Y 11101 
The only manufacturer of tacker s glue guns and riveters 



MODEL 800X. THE FIX-IT STAPLE GUN. 



The 

Fix-it 
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1ST 





§s»*jl£)i5ns to 1 be » 

. SsMlTH? 

LOCi^ 3 " Train FAST 
*" at Home, /t's EASY Making Up 
to $10 an Hour— even wh/7e tearningi 



If you enjoy fixing things, you're a "natural 1 ' to 
make hundreds of EXTRA DOLLARS A YEAR as a 
Locksmith. Need for service, sparked by rising 
crime, has never been so great and urgent. Easy, 
illustrated lessons complete with ALL practice 
equipment, personal assistance — PLUS profes- 
sional tools and Key Machine given you free of 
extra cost— enable you to make $5 to $10 an hour 
., .sparetime, or your own fulltime business. 




Mail coupon for FREE 
facts— no salesman will 

Call Accredited Member 

Nat 1 1 Home Study Council. 

Approved tor Veterans. 

a ELS AW INSTITUTE 
102H Field Bldg., Kansas City, Mo, 641 11 

T 6 ELS AW INSTITUTE 102H Field Bide., Kansaj City, Mo. 60111 1 



THIS PRO KEY 
MACHINE 
YOURS 
TO KEEP 



Name. 



Address 

C ity State _ 

Q Check here if eligible veteran 



reach lor 

the 20-yr. 
fixer. 

butyl caulk 




DAP Butyl-Flex® Caulk. 
Seals around doors, 
windows, siding, roof 
vents, and Hashing, 
Lasts 5 times longer 
than ordinary 
Made from 
quality 
butyl rubber. 



DAP IftC., Dayton. Ohio 45401 
Subsidiary ol 



AUo available in Canada 




Drag racers from kits 

Drag cars couid be produced from kits that 
use standard auto parts, according to engi- 
neers who built two such cars in a speed shop 
in suburban Chicago. Cost was about $3000 
apiece. The prototypes, known as econo-rails, 
are capable of speeds up to 150 mph. They 
are owned by the Automotive Parts Div. of 
Borg-Warner, which took part in construction. 




Password gets the picture 

By pressing the proper "password" but- 
tons, a user of the Bell Picturephone Service 
receives information stored in a computer at 
the Pittsburgh headquarters of Alcoa. The 
Alcoa development, called Alcoa Picturephone 
Remote Information System, enables users to 
retrieve information immediately from a large 
data base for viewing on the phone screen. 
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Test drive a Renault 16 
on the worst road in your neighborhood. 



^curves 




You know all too well which 
road we mean. 

The one you steer clear of 
with your own ear if you 
possibly can. 

The one that makes a mock- 
ery of those 300 horses under 



the hood, beeause you can't 
handle the curves at over 25 
miles per hour anyway. 

The one that makes your 
steering wheel feel like it's 
attached to the front wheels 
by rubber bands. 

The one with the bumps 
that makes the glove com- 
partment door spring open. 

Now try that very same 
road with the Renault 16 and 
see what does not happen. 

See how the front wheel 
drive pulls you through 
curves with the sureness of a 
mountain goat. 



How the torsion bars which 
control each Individual wheel 
absorb road shocks without 
spreading them throughout 
the rest of the ear. 

How the ultra precise feel 
of rack-and-pinion steering 
makes the Renault 16 a beau- 
tifully obedient Instrument. 

There is simply no way to 
know the glued down, con- 
trolled road experience the 
Renault 16 offers you unless 
you put it through its paces. 

And that doesn't mean com- 
ing into the showroom and 
kicking the tires. 





For overseas delivery information tee your nearest deafer or write Renault Inc., 100 Sylvan Ave., Englewood Cliffs, N. J, 07632 
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KICK OUT 




Knocking, pinging, sluggish engines need FUEL MIX. 

Pour a can in the gas tank. FUEL MIX breaks down 
the compounds that cement carbon particles to pistons, 
valves, cylinder heads, The carbon deposits loosen, flake 
off and are blasted out the pipes. Kicked out, quickly, surely! 

FUEL MIX also eliminates “dieseling” or “after run” 
caused by red hot carbon particles. Its great for new engine 
break-in and after valve and ring jobs, too. Puts needed lubri- 
cation in the hot upper cylinder areas, protects cylinders from 
scuffing and scoring. %WLM J~ L I 1 

Send sell-addressed, stamped 1^9 LJ I lr I LJ Lm 

envelope for FREE Racing Decaf. Penmylvinli Refining Co., Cleveland. Ohio <<104 




Ut RE" 



iirms 

LV#^P) ,, 'tTRENlfK 

I ft/ I U* US I 

^ ^ ,,,yi 



. FAMOUS m AUTO 
■ TRUCK 
Rtf ■ SPORT f 



mm ■ SPORT CAR 
El * FARM 

iTRniMMS m\m* 

F Ll 1 US *>*0 *1 JT TO TOv r 
.... WHT| US TOPJT r ** 



rmjmr „■ J J ■ ■■■ mi-: JLkAll 1 

Send for yPur FREE catalog! 



RELIABLE TIRE CO 1111 Chestnut Si C*ndenN 1 0610 



learn accounting at noma 



IQ':- high W -ill (nil are- ■ , v ■ Of** t,nw t irw, 1 cLUTR 
wnmec is AccDun1ni|. fcr THFF -ACCOUNTING ® 

twunm * ns Miimiin wm an. TO 

NAME 




1“ 1 *** - 1 ADDHf SS 

Sffg §S CITV 



-STATE _ 



-W.. 



MQHTH AMERICAN SCHUOL Or ACCflUMtlNfi, DijH. 1*17l | 
Jkrrrrrt.SFj KVmfcrr. Nj|ruiar M:-e Sludf C-nuncil ■ 4504 tiM|v! if., Infltl, CL t?U3 




$12,95 BLACK DIAL TELEPHONES 

Complete odd $2.00 far tolor 

Factory rebuilt western Electric in whiti k 
KO Pl» finis. ivory, pink, etmo &r blue- if 4 
prpn£ plug kt required add $2,00. Fully 
iJSjSz* Euaraulted. 

Designs may vary. 

tFfil* fur fret ttlf. AU rkipmtntt FOB. 

SURPLUS SAVING CENTER 

DIPT- PHt-71, WAYP1IT , PEHHJI. 10473 



CAREER TRAINING / Engine Specialist 

DIESEL * GASOLINE • L. P. 



Write lo-tiny for free bulletin 
An enriciyrcd non-profit institution 
Founded 190? — VETERANS APPROVED 

THE DAVID RANKEN TRADE SCHOOL 

44?1 FINNEY AVENUE • St. LOUIS. MISSOURI 63113 



110-123 VOLT AC. LIBHT 
PLANTS — B0 CTCUS 
Finbllt driven Tram pickup or 
inMI i At engine, Operate* m*L 
driHtr punpt, fr*«*rL, T.V. 

X IDOO Wattle Need! W* BiMecy, 
Nnr 470,00. P5M Watla— I Hud 
12 vail vehicle*. Ham If 0.00. 
3DW WlHt— 12 Till vehicle rnity. 
New 199 .SO. fjhtfj aflJeed Check 
Of Honey Drier. 

VIRPCH rEUKiMHLTi in TDM PJL, ftaurllli, Tiua 7D1t» 






42 



4VOmjl e -5 



(PAYS SIC I SEND FOR BIG FREE CATALOG HOW 1 

Onduitefl report mikinp^ubitintik] infflfnH.Optnte your 
fWN huii*pii quickly Mrit^'crnifTtpRlI Inm euilf. 

L’wjrvf rolfcrt SulfM, ApDraksnjr. Wm. Ttlit- 

t4 *obj«t*. ST\lOY At HOME or in ^Iw^nwmi: in Indinff 

cStlpn DS ptema Awarded. Wdt* T P*ay for FREE Sook I _ 

A^i'rediled HrmlWT NttHnaJ H^mr Sttniy ChmH . fbl. l¥3f ; G I. Apf>n>rvd; 

WEAVER SCHOOL OF REAL ESTATE 
3521-PBroidwi|r Kinui City, Me, $4111 

POPULAR MECHANICS 








ALLIED RADIO SHACK ISSUES A 

NEW AND DIFFERENT CATALOG! 



a valuable "FIRST EDITION".. and it’s FREE! 




Electrics 

tot Everyone 

rfe I 



1^-r> * 



CATALOG 



& PPING/SUMMEP 

^ iff /I ia/ru A 



KAOIOSWX 



1000’S OF ITEMS, 

100’S OF 
EXCLUSIVES! 

PREVIEWS OUR COMPLETE 
SCIENCE FAIR® AND 
KNIGHT-KIT® LINES FOR 72! 

950 STORES NATIONWIDE! 
EVERYTHING IN THIS BOOK 
AVAILABLE FAST & EASY! 



First & Only Catalog of its kind . - . The new 
Buying Guide for kit builders, hobbyists. Hams 
experimenters, all "do-it-yourselfers' 1 and "fix- it 
men ’! Lists 1000 s of handy but hard-tofind 
"little things’ (and lots of not- so tittle things) 
most stores don’t stock. Like tubes and transistors, 
cables and plugs, adapters and antennas — you 
name it— the pieces and part and accessories 
that make equipment keep working after you've 
bought it. Or work even better. Or DO MORE. If 
you own anything electronic or eledricaf, you 
need this catalog. 



A newer, easier way to shop . . . Use this book 
at home, unhurried, to find exactly what you need 
Then go to your neighborhood Allied Radio Shack 
store and purchase your selections. It's that simple 1 
Combines the best features of catalog and in person 
shopping. If we don't have a store near you (unlikely I ) 
you may order by mail. 



2725 West 7th Street 
Fort Worth, Texas 76)07 
Dept. PM’i 



a 

□ Send me your FREE Spring/Sommer Cat. 212 



INCLUDED 
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We’ve taken the'bite” 
out of pipe smoking 

Youf favorite Wend never had it so smooth, right from the very first pufl 
because: the world's only pre -smoked pipe needs no breaking- in! What 
curing does for tobacco, pre-smoking does for your Dr. Grabcw. 




WORLD'S FINEST 
IMPORTED BRIAR 

Starfire. $5.95 

Viscount $0.95 
Commodtire..$7.95 
Eldorado $10.00 



V 



For FREE informative booklet, write 



Or. Grabow pre-smoked pipes 

BO* 21833, Greensboro, N. C. 27420 










Start your own 
part or full time 

MONEY-MAKING 
BUSINESS 

Every home and building 
offers you potential income. 

Clean wall-to-wall carpeting, upholstery and 
walls on customers' premises with Von Schrader 
professional cleaning equipment. Work part time 
or lull time. No fees, no contracts to sign. You 
own your equipment. Proven reliable and 
profitable For thousands of users. Enjoy a 
steady, growing business with Von Schrader 
Deter gers— and we’ll help yuu every step 
ol the way. Write today for full information. 



f 



VON SCHRADER CO., YOGI FI., Racine. Wis. 53403 




MERCURY -The Mini Bike 
Clutch with 
a 6 month 
warranty! 

Double r he torque capacity 
of ordinary mini -bike clutches, 
long wearing shoes, long life 
Teflon-impregnated or needle 
bearings, INTERCHANGEABLE 
WITH ALL OTHER CLUTCHES. 

FREE CALL— Locates 
your Mercury dealer, 

In Continental U S* 

Sohio oSy 1 - (DImERCURY CLUTCH 

BOO 362 -9044 




MAKE 
MON EY 1 

REPAIR 



JACKS 



cJrn rttt |M Ifjn *[*;** Milling 
jKit rt ill i+A ut* 1 pits 1HM1 
'rucking ELcfp 'At pi nfftri, 1 *; 

ait f Ijrmi ifed irnn-cwif 
cl wticfi jg-i Urtbp* 

rt« wflu Start ip ire tw m p w Use 
SY Hlf. EftfiL-nl Ifef RM- 

thMic-. ItT Nil If 1 

f'N Hfff 





FROM 26-IN BICYCLE FRAME 



-with VARIABLE SPEED TRANSMESKlN, as fea- 
tured in June '67 issue, Step -by- Step plans, 
photos show you how. FlJUtS, $2.50, refund- 
able with order for wheels, engines, clutches, 
kits at Discount Prices. Order Plans, or send 
25c for Cafe Log, today I 



OtLUOM MfG. CO. [>*p*. RM-A St. Chortes, Mo- 43301 





U S. LabG-r Dipt, nyi "4ll4 inert « 
nwx t IQ ]F«rL‘ r 
Sifid faf F'RlJL ■-DRAFTING CAREfFt 
KiI. M N j ^alitnun will tiH. 



— 1 

WTKTW CTf- 1 

hORTH AMERICAN SCHOOL OF DRAFTING, Dept. 14176[ 
rtaM Jw M 4500 CimfHf Dm*, ItfMjMrt. Cjiifarrw* 92560 




HOME-IMPORT 

BUSINiSS-Afflke Big Profits 



New Drop Ship FJan offers you 
first day profits! Den! direct 
with overseas sources at prices 
shown. Dazzling bargains with 
no Investment. Full or spare time. 
Write for FREE BOOK today to... 
Dep! £2256,1*54 5- Sepulveda, Lcs Annies. CaJrf 90023 




RADIAL ARM 
SAW KIT. . . 
for under *100 



Buy direct from fac- 
tory, assemble your- 
self, i fid. Vj Ilf. G.E. 
mat or, easy to follow 
ins! rue lion s, all parts, 
nuts and bolts. Guar, tor life pat- pend, radial arm tricks twice 
the usual bearings for extra rigidity, greater precision, flips 24", 
crosscuts 12^; ffeJt brake, $99- complete, freight coL Kit teas 
motor (any stand, m h.p. or larger will do) $84,65, With optional 
6. E. motor developing 1 h.p. $106.65, Money back guaranteed 
by one of world's largest manufacturers of bench power tools. 
Write for brochure. Terms if desired or check or M.O. to 
American Machine & Tool Co., Dept. i-MG^Rayersford, Pa. 19466 



FREON POWERED BOAT HORNS 




Special purchase of nationally known marine horns. Regularly 
$32.50; now only $21.95. Deep, low, sea- shaking blast Heavy 
chrome plated. 17" long. Uses replaceable 2 lb. Freon car- 
tridge. Electric solenoid valve operates on boat battery Dash 
mounted push-button switch. Shipped complete with all 
mounting parts. Limited quantity. Send check or money order; 
money back guarantee. 

Gibbons Tubeweld Company 
P-O- Bov; 38, Carey, Ohio 43316 




Your quick, easy way to spare time earnings, 
top-pay jobs, or business of your own; 



TV-RADIO. ELECTRONICS 



TRAIN AT HOME — Leam-by-tfainff iL’dfc NRI pro- 




grammed equipment. AH this i/onrs at wo rj rtra cost, 
front Aehievewn h( Kit to Co far TV r tu NRI TV -Radio 
Str vicing course, Voii jam priceless eon fide net- as 
you r rark with ^onr ftanda as treff as yazir hmd. 



Be a skilled technician in America’s 
fastest growing industry Regardless of your 

educational backgrounds you can learn the Elect Forties 
field of your choice the practical, “hands on” NR! way. 
The NRI color Catalog, sent to you FREE and without 
obligation, tells you how you can qualify quickly to be a 
part of the fastest growing industry in this land. It shows 
you how you can train at home in your spare time for 
top-pay positions in industry, in business or with the 
government. You'll read how you can get into the excit- 
ing field of broadcasting or how you can start a business 
of your own as a skilled TV-Radio Technician — either 
part-time or establishing your own full-time shop 

Make $5 or more per hour starting soon 

NR1 prepares you quickly to cash in on the boom in Color 
TV, one of the great money-making fields you can choose 
with an NRI diploma, TV Technicians are in demand 
wow to keep millions of color sets in working order. NRI 
is the only school offering home education in Color TV 
Sen- icing that includes a color set totally engineered for 
training purposes. You learn by doing, demonstrating 
things you read about in "bite-size” texts as you build 
and use professional lab equipment. Electronics comes 
alive in a unique, fascinating, easy-to- understand way. 
In Color TV a the end product is your own high quality 
set. yours to keep for years of viewing pleasure. 

TRAIN WITH THE LEADER Tens of thousands 
of NRI graduates are proof it is practical to train at 
home in your spare time. NRI gives you a choice of 12 
training programs. Five of them Include FCC License 
preparation. Few must pass your FCC License exams or 
NRI refunds your tuition in full. Decide n&w to move 
ahead in Electronics, Mail the coupon for FREE NRI 
CATALOG. No salesman will calk NATIONAL RADIO 
INSTITUTE, Washington, D.C, 20016* 




fPWtf 



*7 ft*" an at 

KKTF-ry a£» run 

a part-fiine Tfpai> true- 
nru, l hare marc met* 
trt ft* Man J ran J\«d 
±V Rt A ri a f Aah fji-rf i*i y 
*1 AcJr Uft And df toast 4onbUd wiy 
mrtfmt-" Gent 
WnJ, tfchTBMka. 



*7 Afltrc M'tffdf I# 

sm ^ NRf, J'w am 

if teeh ftfc urt> Ftf#v * 
r (wt !^Nf WN r*t I tr’tfd 

fixtv a rirrr cl a wit, Ad l* 1 ! 
tiVm rfp TV ifc'orJt oiilJiWr my fofy.™ 
f.'m rfl itfarin, fir on i , Vru? y^ri'. 





'7 am rt™ AT&T C*m- 

TT1 kTL ICHI-LLDH A TVflA n iWa It, 

Et€<MH Of j \~RI J EL'aj 
iTJL'^n rrtJW far It mo*. 
ttptrmtt and my st a r(- ^ I hd 

in Q JJd y ra ited. Th t|l Vtft PJrt jj rfiJiJ 
SRI maid Zi'ijrn m r silam a 

ut M*** FCC Lift***-" Crari? D. 

Spark i. Cambridge i 7 fl JJafA h JU-Ctl, 



'7 >1 HhJ the £ a FJ m y mpq ¥t 
id in, demand ft r 
repair mark around 
^kTi. I ha rt Me lcr«lDni 
from fA* and fr ** 

f rffliNSf therm 
it a better evurtt ■tunTaUe:" Ryle 
M. SprinptT, Gr*nprviUe. IdshQ- 




APPROYED UNDER NEW Gi BILL IF feu 

hvtt frirved Sine* Jiftoiarj 31. 1955, tit art in 
servict, check Gl line in «upon. 



MAIL FOR FREE NRI 
CATALOG 

NATIONAL RADIO INSTITUTE 

Electronic! Division, Washington. D.C. 20016 

Pleas# sand me four new catalog I tiaue checked the fi#Ed(s} of 
moil im«wt to irm r (NO SALLSMAM WILL CALL). Plaasa PRINT, 




□ TV-Rid i o* Servicing |wj|fi mlDfl 
D Advanced Color TV 

□ iitiustrLai ^r-Khonict 

□ Camsileli Cartiniijzlieitlena, 

D ree uctflie 

□ Aviation CgmffliitiiCJtleto 



□ Marine Cwnmufittatiam 

□ Mobile tamm irn I cation* 

□ B**ic CJectr^nJef 

□ Math for Electronic* 

□ ElwtrQHlea ter Mtcmitlon 

□ Electrical Appliance Repair 



□ Check for facta on Cl Bill 



Nam#^. 



100-061 
„Age_ 



Addr=aa_ 
Cirty 



.State. 



.Zip Codi_ 



ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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EARN 



HIGH 

WAGIS 

as a HEAVY 
EQUIPMENT 
OPERATOR 



train your way to high pay in th* booming construction 
industry! Learn the skill* you need to qualify, by actual field 
training on machine* like the one* u*td by the industry. Mug* 
Training ground* in North Corglino. o million dollars worth 
of school -owned d i e**1 -e ngi n e d mathinn. lHplriinitd ifl* 
structof 5 r full 220-hour and 440-hour (outlet. National, Iht 
original school of heavy equipment operation, is a recog- 
nized leader . Member American Road Builders Alin., Ser* 
vices and Supply Division. Attodoll Member A.G.C Full- 
time Job Advisory and Counseling Director an *lcff. Accredited 
For VA benefit*, For men ages 17 and up. Train N aw- Pay Later 
plan . . , other payment plans also available. Write TODAY 
for FREfi catalog and FREE copy of school newspaper report- 
ing new* of National School graduates. Accredited member 
National Association of Trade and Technical Schools. 




i * 

, NATIONAL SCHOOL PhoiK 704/392*1359 

' OF HEAVY EQUIPMENT OPERATION, Dept. D-Sl 

| F. 0. Bo* 1529, Moore* Chapel Raid, Charlttte. R. C, 21211 

| Please send me FREE Illustrated school catalog and com- 
j pltte information, f understand th erf's no obNfation. 



J Name. 

I Address- 



Jiee. 



_Ph one- 



i 



Ditv 



-State. 



_Zip Code_ 
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A New Spare Time Income 
For The Home Handy Man 




Saws and Tools 

with famous 

423 > 

Carbide Grinder 



Est'etleni potential in 
this siijh-i Ritjwlh in- 
dustry f Muriufiu-t Llr- 
iriK firms of at! sisfrs&re 
&w itching to carbide. 

They use hundreds of different carbide tipped saws 
and All need shaipeninR. A maxing profits arc 

yours for just minutes of easy work. 

We Will Finance You! Easy finance plan 

helps you start in this highly profitable field. Fart 
time could lead to full time. No special skill 5 mini red. 
Foley shows you how. Write now for full information. 



Carbide Service Center 

1C4 # J T WrRtwm 643-1, 3300 H E. 5th Street 
Minneapolis, Minnesota 55418 






train for Machine Desip Technology in two years 

C rjdLLU re* of our iix qtMETfrr Mar Time iJc-ftdgn T«-h.p»a] GET ftBfcqa «f 
BmplOjTd by Jeiiiiff£ mnnpirU«, Trfei n«l in YT^tAflir ftWi baste 
(«hni«[dr*wii^ cn machine fend teuduci d^pi, they b_.v* ceiLlf* 



hripoDHtble F^ltionA in iiDi^rtint * U *7 ne», Tri-3lilc fer.feO rjffth. 
■l™T ™r prir|ff-;ij 1 j> m ftve adtlb mf ffepirternHfl . . . four arras of 
iFvfeinctfe CldwTi ; y, t.-yt-nr c-.r4JBTiim.ft in rompulf r {ef-AiioC- 

cvif. srn, ILCWJ 30qfnre. Arrr^itri Approved *w MudurabF 

JV. itrtal KWU. Enter MiMdq r Jump, S*pl-. Jjm Will* Oirrpirf 
■B of Ai Ii>tin+ 1 ITTIF /w 1 Pt-d E r Nff ffl'fff jji.-w t-rf/rr, Kh- 

ill crLlvnl Ircwd: 

m 



TRI-STATE COLLEGE 

4fil College Avenue! Angola,. Indiana 46703 



Surplus Parts C a fa lag: — Odd* and Ends 
^ — Smoll gas engine*, wheel*, control*. 



ISfc. 

hardware, bolt?, nyfs, gear*, pulley*, 
' ' roller chain, booring* — truly a treasure 

^ f chest For anyone. Below wholesale prices, 
” Send 75* for Catalog, |E. 

Hockey, Dept + PM, Galveston, Indiana, 46922 



Model B-2 Mr- % 
2 Too + 

u n-v*i . 




Power Punch Presses 

f to lOO Ton Capacity 
C ample l ■ !-im in hundreds a I dillire-nt style 
ind aadtE conhiMtiont- Write Fur FREE liter *- 
ture on presses and eomplste Nee et Punch 
Press accessories » — Feeds. Dies. etc. 

ALVA ALLEN INDUSTRIES 
Dept PM, Clinton, Mo. 64735 



ANNOUNCE-A-CALL 

full yeor unconditional money bock guarantee. Provides 
handi-free telephoning. Fully trondstoriied- 
electfonk two-way converiatTon unit,. 

Volume control. Automatic on-afF 
f -- by pressure of telephone receiver. 

3 i!2.95 per gflit— 3 for SJS— Cof. r«|. 

dent— odd 5%. Send money order or 
check to: Stephen Go. Ent. — Si 4 North New Ave, — Dept. 
A714 — Monterey Far|. Cal. 9I7S4 






PI I MP DRAINS pools, 
ruivir irrigates - Cl 



cellars, laundry tubs 

RCULATE5 - SPRAYS j 



Mil hearing pump. All metal* nut* 
XB. Stainless shift use v* HP or 
1 HP 1,200 GPH 60 p high Or 3,000 
well, 5,?DQGPH mar. IW in: 
Bert or direct drive. $13-95 
rust or clog. Bronte hM'- 
To 2,400 GPH. r in; Out 
with order. Me nay hack Guarantee. 



LABAWC0, Box 40 , Belle Mead, N.J. 08502 




WORKS *'ilh ANY CAR- Pai-Lab I e nr HOME *A- 
OIOS Jurt fLuGS I tv — Su wiring— 3 mlnut* 

hunfeuiir ■vu'iic'h j n ‘-1 1 n 1 1 v from TtAllif to ALL [ n*tm . ■ m. nEi« * ■ 

POL tCi - FIRE ■ EWE HCENCY. CO^VEaC I *L ■ L 

TflMtAS sTAT! eiTY-COY’T 2 WMF Rldln # JBlI . ■ 

rallF. xn YOUR area. OUAL~.HI-i.OW BAND * — 

OVER iife MILLION SUdib Cfers ^lAidnn^. UtC 
Evra^'whprr — anyumt — Alwiy* warki' 
ffun AUi v to nfi eh-- si-O-i and p*y t- -t 

otnu u riL t }i.uu.] JJiri st.ef& p-lu* cor> 

ferndi in r ppd D*t in ISA. COOPIITI, be - iv W USe wjfh m- 

KniFSIoni, On* Tfir **n,ir* VYarrin|>-IO DAY MONEY BACA TRIAL 
ST remd AMAZING OFFEK SO O* -i = ;V hy ni*H— 

WESTERN RADIO &*pt BPW-E KIaRnIV. NEAR. *flA4T 
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FREE CATALOG* 



midland sports 

7733 Gross Point Road * Skokie, III. 6007* 

Please send me your sporting goods catalog. 



name: 



STREET ADDRESS 

CITY, STATE, ZIP “ Ik 
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The Ronson \foraflame Butane Tbrch. 

For people who 
take their fun seriously. 




T<?rcJi with IS Qgi 
MuUTFlJI injeelcrand 
idea bco* omy 




■ Lightweight, compact, safe, easy to handle. 

■ Adjusts from pinpoint to blowtorch flame. 

■ Burns for hours on economical butane gas. 

* Multi-Fill fuel injectors available everywhere. 
■Cleans itself, never dogs. 

Meet the hottest, handiest, sturdiest little torch that’s ever crosses 
your palm It's a fixer of pipes and tubing, A drain-patching, pain 




removing, putty-softening, jewelry-making, ice-melting, toy-mend i nr 
too! -re pairing, go-e very where, do-any thing whte of a tool. 



A SNAP TO FUEL: Place Ronson Varaf I ame* 
Torch in portion over Ronson butane 
Multi 'FI IP Idef injector and SNAP.,, you’ re 
set for hours of hobby-making fun, ar serv 
Gus professional worft. 



DIAL YOUR FLAME: Turn calibrated dial t! 
precisely adjust from pinpoint to blowtOFc: 
flame to meet exacting demands of thf 
most critical job. 



7-PIECE TORCH Kit 
with torch, 3 head 
attachments^ 250 gr. 
Multi-Fill and idea 
bwk.S9.95 



STANDS ITSELF^ Place torch on flat work- 
ing surface. Tripod formed by torch head 
and Multi -Fill provides firm three-point 
stand, leaving both hands Iree for holding, 
bending and turning ope rations. 



VERSATILE: 7- and 10-piec* Ronson Vara; 
flame Torch kits include three flame head 
attachments: Soldering Tip, Blowlorch Tiji 
and Flame Spreader 



ONSON 



10 PIECE TORCH Ml 
■-. j - in plant'd carrying case, 

3 head ahdctiments, 250 

- • • Rf • M u Iti-Fil I and lUea 



DIFFERENT BY DESIGN AND Bt FT E H BECAUSE OF IT, 



RDOscn Carp., Woo dbnde*. N. J., US, A Available n Canada. All cnnsSRuested retai 



book, $12,95 



[arapnair 2^jb*ULL i HHidi.i au’-'-uc^kik np^ni>u 





sliding 



TROLL 



BUCKET 



Inhoards, outboards 
stern dri ve p sailers 



0-13 



Raised p-a s i t i b : Os* rat »ng pu%i{ i on : Mot or 

Motor stored with- qmckly lowered La cifrKt 

eul. creating "drag 1 '. height for full power. 

For trolling or aiiu{Ui.ary mplors dir pleasure crall, 
particularly for salmon and steelhead fishing. Motor 
<md mount board are winlir-slDfed without de- 
mounting, , . . rails remain on transom. Full sideways 
swtrifl lot positive steering. 

No, 51ft (to SO hp> 3S ,r rails No. ftl6A fto 10 hp> 24" tails 
No 530 to 20 no) 18" rails No. S10A (to20 h p)24* tails 
Sec youi Michigan. dealer or conUcI: 



MICHIGAN WHEEL 

MICHIGAN WHEEL CORP,. GRAND RAPIDS, Ml. 49502 




LEARN 
AT HOME 



2 i. 5 - Buriwu ol Lab-:' Statistics p>re 
I dirl% jiv&iuit 61 HUSH e&wii PnH- 



Hr-iw 

; b; ilrt . . 

I CM ELM PIT 



trrftilciini- iSunmriu tic ! 

Swifl Il-i MEC "iUflvE TiNt 
1 Ha lj sjJFan a. il cal I. 



I {fit .... M JfiTi. — HP. 

] NORTH AMERICAN SCHOOL OF SURVEYING l 

^4500 Campus One* ■ Dept, 14L76 Newport, Calif. 
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RADFAST — FOR HOME OR INDUSTRY 
Nuts — Bolts — Screws — Rivets 

No need to look for the exact size, RADFAST 
non cor rod in g, thermoplastic robs solve all your 
probtems. 

RADFAST expands when heated - fills fastener 
holes, forms bolt heads, and joins parts. The heat 
source can be a simple lighter, hot air gun, sol- 
dering iron, kitchen range, alcohol torch, or an 
ordinary match. Threads are formed to exact 
dimensions during the fastening process. 
RADFAST is available in eight colors and dia- 
meters of W\ 3/16 p \ and 1/4 \ Write for 
further information on our hexagon rod and 
small diameter wire. Send for your 1.75 kit now. 



I 



I 



^.iJiiilion Fri'lmulo^, Irar. | 
< Pif Lake Denmark Road, Rockaway, l\l J ' 

Enclosed is S “for Radfast Starter Kit(s) | 

.PM 6 1 

=J 



Name 

Address. 

CitV 



State. 



.Zip 



Briggs £ Stratton — Clinton 
New Gas Engine Sale 



Silver lirfo™ nmj wrhups never again— this Pffrr vf brand new flWl- 
U(ne CILeiLuiI and Drlfcfia i Stratton engines Including 1 >T. flCWry 
w-’-ji c i"i n t y at ic-ts khan ca-tk. Purred! power i nr ■TU-carLK, HfiMHCrfiL 
I j ji-r-lijr* . IllUM crl venerjitariv, pum pi s , xpftayen. *L*. WE bflhled OUl 
'1 Ijiff larln-ru 1 ^ who- rtc-i-dcd C&bl] JUllJ the mp-iinga are J’Oilirfl wlLll* 
qtilMIllLlEH Jjitr-L. Act fAit, 





$79.50 
5% hp. 
Briggs 
& 

Stratton 



.^ii me cn fririir w L| 

U1 v. flK, MLn'l 
uhd tutt#nr 
ehurnlnfl. 

<Tlc ™ v $104.50 






139.50 



. 1 TR .94 



Br i gg i *. ltrltt*n " :1 . i 
hp. Mdi. R*- 

™il start, Std, 1 
shift w KiywiJF, 
unci JttljU«l»Tilr Xuv- 
Dmcw-a niifln-n hlw 
i-riRlne rruiJy fcu iMCHt? 

Any joh, _ _ 

Iitt>r!n.. fnsFa.fiO 



keftLil 

■bvelfil 

irirtK 1 QHft'l 



rttso 



Cimt*n 2 l-j tip. Mdi, 
!>tkD — TUr-COil Mart> 

*r St d. 5 'j '■haft w. 
k*y w *y — ready lit nO. 
Keg. pr|w ¥511.50 
lA'I I'tlem 1003} 

$39.95 

2 for , , + . . 1 TB-H 
IE lur . 1321¥0 




2 3 A h,p. Clinton— 39.95 

Mudel 400 , rugged 4 cycle model. 

Alum. Block. castiron cylinder 
liopc alert— a i p aid. shaft- 

Item HOT 39.91 

2 tor ■■ -Tfl.95 

3'i h.p, Clinton-44.95 

A ij|g vEiguie wJtfci Ir J .ii pnwrt. Mndcl 
4114, i ryeir . nme % M sid- shaft, 

imln^Erial I ml I bearing criRiiw- 

Item ^04 - 44,95 

2 tor j ■ ■ , 87 . 9 S 

Kerne in her %he* eniiim-r- jpe wL^kUMliy irtrfmi *m 3 wtan.dMitJ acid 
Dndt-r mptory warranty. Money tmefc JfiuiraiilAt, UnJiT ll^w wiill* 
xtoi-ht; mi & rpniplctc. l aciui r i ^uy new euktekm. 



STANDARD DIAL PHONES WITH DELL 

B« 1 I System laid inndcl Lliul plkunen tame a> 
ti sh'c J 1 1 4 .ill i eil-H [ducine coriiiJiinifs. ckval w* earten- 
nkm?; hUi uhy Kany io I'onru-rt. 

in ay lie I'mince led <fIi i>nv line. £as-Jlv niiodiD-Eril 
for private iiklBr-Ce>m ays lehi. i'l^l ^ ri 00 new 
ar an [i-t- rj eiieilem ctmdit loo. 

ITEM S^S HO. U’l. A Ihs. . . $ 8-95 






RECHARGE ALL BATTERIES 



TRUCK QK flUAT 

WINCH 

A powerlql. eumlmrr wtisi'li which 
a D:-i [ u. |]> easily even 3 b litnUed 

upace. Unfits wiLti aiiv 1 ‘2. !£i nr S ‘1 
volK System. UeverNCBi illkiJi T power 
— jeear train hoi its lead. T>rl|i 
proof cover, liemnrc (-ontrul 
desired. Drum hcrtils Itlft fi . of *A 
f-ahle. StK'cil 30 fl per minute. A 
Terrific wioeh tc *n economy priw. 
Item 1203 £ 74.50 



Only Everllte 

* Charges 6 batteries 

• Charges 3 times faster 
» Charges all batteries 

Including heanng aid, flashlight, 
lament, radio, in raot dny baiter.c 
Uer 10 1 'Z V. i^ave Money and 3 s* re 
i hr convenience of fresh imuerie* 
iUlyl. Simple *nd 100^ Sift 
PUigs ln(n any 115 V, outlet. Ousr 
for one year. Send Sfi.^n 
plut i.85 for 5 p t n - 
Ping 



6M 



lend lie for lOO pajr CbE-hI^q FREE w.th Drdrr. PriteK t.».b- fJ^tDry— 

&rdd check Or MO 



MASTER MECHAHIC MfG. CO., Sept. 



Ail, 




Southern Customers write Dept. A-6f, Ban G5, Sarasota, Florida 
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POPULAR MECHANICS 








PUBLICATIONS WORTH 

WRITING FOR 

BY CATHERINE BJLSK1 



GREAT SPOTS for family 
fun are still plentiful — it’s 
just a matter of finding 
them. And that's why the 
1971 Ford Almanac will 
prove especially valuable 
to travel -conscious read- 
ers. For example, this edi- 
tion includes the 10 best 
fishing spots, biking trails, 
campsites, water for boat- 
ing and beaches — com- 
plete with a description of 
the facilities and directions 
on how to get there. And 
there are numerous other 
hints on home-making, 
gardening and other do-it- 
yourself ideas. For your 
copy send $1 to Golden 
Press, 850 Third Ave., New 
York. N.Y. 10022. 

WHETHER you're an ex- 
pert or amateur craftsman, 
you'll be interested in the 
Stanley Tool Guide. It de- 
scribes and illustrates how 
to use and care for such 
tools as the hammer, screw- 
driver, chisel, automatic 1 
drill, doweling jig, solder- 
ing iron and many more. 
It’s available for 50 cents 
from Ad Services Dept., 
Box 1800, The Stanley 
Works, 195 Lake St, New 
Britain, Conn. 06050. 

MOTOR OIL is an essential 
fluid for almost any ma- 
chine. Yet you seldom see 
it as it comes out of the 
can or touch it for that 
matter. Nevertheless, there 
are a lot of things you 
should know about the de- 
sign and function of motor 
oil. Facts about oil and 
about your car's engine are 
contained in the very in- 
formative booklet, What 
You Should Know About 
Motor Oil. It’s free by writ- 
ing Quaker State Oil Re- 
fining Corp. f Oil City, Pa. 
16301. *** 
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The fast new 
member of a 
famous family. 




The fastest BB rifle made, Grosman's new Powermaiic 500. 
50 shots as fast as you can pull the trigger. A semi-auto 
BB repeater. Gives you 100 shots from just one CO 2 
powerlet. A high quality gun with checkered hand-finished 
stock. Has a quick, positive safety. Reliable "O" ring 
free valve design. A grooved receiver for scope {optional, 
about $11.00) and peep sights. Field sights, adjustable 
windage and elevation. See the Powermatic 500 at 
your sporting goods department or store. 




Pawcnnlittr 760 

MfisrpopwEar BB rifle m&de. Powerful sJinrfsirgke, 
high compression pump aclion. BB reservoir hotels 
lflO CrOShnan Super &B r s. Shoots .177 C 3 .I, Super too 

Sc ops optional. 




Easy si id ft- action cocking. 




3H Revolver 

6 shoL single and 
■^double action CQ 2 Pellgufl*. 
Accurate .22 eal. button rifled 
steel barrel. Fully adjustable 
rear sigh! 38-C. combat model 
with barrel. 





JUrttalitl 1300 

Self cocking high 
compression Pellgun. 

,22 cal. Button riflad. 

Adjustable sighls. 
Cross bolt safety. 



Mark I 

Single shot CO ^.22 cal. FeligunS pistol FjiIIv 
adjustable sights. High and low power ad|USLmant. 
Mark II — .177 CSi, Pell or B&. 



Send for our free booklet. ‘ More Shooting Fun."* 

11 covers safe shooting tips and our full line of fun guns, 
Grosman Arms Co. R Inc., Fairport, N.Y, 

In Canada: Grosman Arms Ltd., Dunnville, Ont. 



y^^^Power powder 

(grosman 
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The bargain hunter 



Factory Closeout! 
*5lf 







Shoots both pallets and darts. This fine, mil 
made ,177 cal. German air oistol h Jus! Ifie- 
ticket for target 
or Virminls 
Accurate. No 
cartridge* to 
replace, art her. 

Once in a lifetime 
bargain. Order 
several. Supply 
limited- Only $5,93 ppfl 
(Secret leather twister. S-2.95 ppd.) 

SOD Deluxe Pellets. £2.00 ppd. 

AIR PISTOL, Dept. PM -6 

4515 Huntington Dr, South 
Los Angeles, Calif. 90012 



see without 
uem seem 



VIEW UNSUSPECTING SUBJECTS 
IN TOTAL SECRECY 




mm 




Sumr II lnl yvt fffl KtuOy Mt rVv 
aekI an ih* rah+r 

■jV — ofattv* thru KtiUA-uU pwliOB 

— rhrek out Ffnnpm. before JWT 

d£MV . . . h 'Jfeotj I if lH ( tffTl J-Ot itixif* 

Srcir-t two* my itj? ror hii vfw-n.il ftMlifie, 
Ihil iwifl il njTUt fVir from Jftir Salt. 

hf^d .Jh rC* cm w th#Lr pwn nuf* 
m ■ Iue kw4k* hk# an Gfrirfury wiw .bat 
<Wt s*e SukjKti in cwnplrtrty alf- 
fmld. ft^tr ntn Jtrj'lt ‘-■llftnn*- 

NOTHING CAN ESCAPE YOUR GAZE' 
Widt Mfl« q| l«m riiERinitM Niivd 

— Ml )l*u xiQ mluT ran or ttrfi 1 iA Itif 
t k«4e uf». Eutly (DnCukd wtvn MI In id. 
Cajvt B In w ipftt tt|f Bifpf iniTipn ran 
l* miif k) j(uiut( ? or RBff HClBM- 
iptim act invrtikif fig |Um rating itff«- 
yh. Iftilruft Kmi iralticfeA 



Jff 

;#*(/ 

DOORS. 



Scm| oily Jt? fcr w $ by IQ inch vtpy, 
hr 4 t*viV*+ Lb by 30 
Efti tjflwr n*y ™rw> . Nfl COO Moray 
btdfc m tw diys il mk taiitM. (kki lim> 
HTTS Products. Rm t 3B6 
2G22 Bedford Road 
Lansing, Michigan 43010 



CHOOSING AND USING THE RIGHT 
PAINT booklet. Everything you should 
know about house points. Price 50c. Send 
to: POPULAR MECHANICS Dept. FA. 
224 W, 57th St,. New York, N.Y. MMf. 




CONVERTER - F^n SftcyClt 
tJOwrt At. s 'od EH. fram 90 lo 
1V0 Vdhs G.C. inpul . Roury 
bail biPinK ^ U»lkf. Gtl 
O.C. from yOw car i alter oil 

□T pinvitDf wth * m^ngEf 

•hook uj hlyzkp^i 

piDtldvn R un f Wttt T V 
rafrignfter r *tc. 2 XW Sc ’3 00 
f OB, €df* r N V. GuvmtMd 

HALDO. WC H44 Jmnfi 
R**d. £den r ¥41% 14067 




ohiy (IJSEjl 
Overall L 4 flglh 
5" When Ck**d 
* Opens instantly 
« $hirp >nd 
TpugN ft 
» Stainless /? 
Steel Glade /Tj 



/5“f F1i^> 

/ /_ / J6p* n *n 

jSy'Y sla^Tly 

/'/;/ liS-Cki d>L.tu 

malm jUly 16 
tjp Q rt - e nt JC C« 

njy dffnt-pL Hor n* 
jjr~V Ridjor si’a-rp. 

7 toiul^ K feMHl 

itle*! b’ Jjf I or r< 
I'jbl-fl uS* and hard 
lanj i*rvic« 
tuck Lrt s n»jri rf rwt 
^T.thfrJ £*«d U,7k 
p'ji 25* 1« ***«* pan- 
and kindi-r-u 



WESTBURY SALES CD 

T O &Q* 415 WESTBURY. «.T. HSU 

DEPT. L’l 25-PRA 



with TREYCO G-in-1 Sharpener 

Sharp™ 

HAND SAWS Tllr 

ClttlFUUt SAWS w T F 

CHAIR SAWS 

PURER BULDtS 

PAmCUTIEJtS il J 

^1 I JV> 

PIN KIM C 5HUAS Vll WM 

CUPPER $IAMS T 

ROTARY MOWERS 1 

SJUTES J| r J 

W»** f* r 

fntery-to-Yau Pn'iti wBl 



TREYCO PMwers. uic. lit i«* 

m.t M«aw«tt< 

H, TQHAWANOA W. Y. 141K 



WHEN ANSWERING ADS 
USE ZIP CODE 



HEX NUT-SIZE 

RE-THREADER 



Hun on and oft with re?- 
uUr wrr-nch amt bad Lhrn4 
In like nee : 1 

7 Vleer Hie S^p In flastic f 

9/|f* mM 

G7 for Coarse *3.25 

F7 far Fine Set Ppd. 

*i*t t.iJ* fr*t P4 
> -rl trf -ii-I Mi If ij fiifruH Yf t4 

JAWCO Bnx 213 Reading. Pa. 19603 

Get a "NU-THRED"® 

>Wfc. Thi« li lift time-lestcd 

nriiLnal fl in I rtlNrndtr 
ttel, Hrntt* dandled 

threads flfl my dilm* 
(tir. riiht or left 

^ ^SaLv haJ,^, th read. As* 

NO. 1 any uniar me- 

for IJ. 12- chart ie. 



20. 27. 2B and 32 T P.I T 

At Both tor SB postpaid 

bn tikdrp w(rr rJ ™ 

JAWCO Bex 213 Reading, fa. 1 3B03 





Easy to Build PUNS 
AND INSTRUCTIONS tor 

Go Kart .52,00 

Mini Blha ...... .52.00 

Mini Gar .$3.00 

Pedal Boat ..*4.00 

Sail Boat %2m 

MINI VEHICLES 
_ PUNS "DEPT. C^ h 
B P-0. Box 92 
w Chazy, N.Y. 13:921 



AUTO HOBBIES! 




TWO CATALOGS— 400 
P* flit 1 Vat. t (Model 
,- car*, slot cars. Looks and 
supplies) and Vet. 2 
{Spans W A r«ie| 
equipment, hi -perform - 
a nt e A com p el i ti on parts) 
Both VolomesSl .00 PPD 

fjfrlftf fZf* f /flikltf f 

* Dept. PM1033 
701 H. Keyjgr, Scrantorr. Pa, 19508 







SAVE HUNDREDS OF DOLLARS . . 

Build this attractive Little Red Barn 
for ifcorfc shop, garden tractor, tool 
storage, play house, dog kennel, motor- 
cycle garage, 8 ft. % 12 ft, x 5 h. high, 
Mounted an skids for porlabriity. A ft. 
sliding door. Quick to build using Vz 
in. exterior plywood- No expensive 
tools needed. Simple step by step 
plans. Send $2.50 for barn plans and 
malarial list Also petite 6 It- x 8 ft. 
x S ft. high with dutch doors for 52.50. 
Both plans for $4.00, 

HAMMOND BARNS 

Qepl. PM7. BQi 35027 
IndianapolH, Indiana 43239 
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BUILD THIS MOTOR HOME 
AND SAVE THOUSANDS! 

The motor home of your dreams at 
great savings! Our plans tell you Every- 
thing: the kind of truck to buy, how to 
judge a used truck's condition. We 
show you how to Kay out the floor plan 
. . . provide wiring diagrams < . , sug- 
gest the kind of tools to use. Every- 
thing you need to know to build a 
motor home like the one pictured 
above, and save thousands over dealer 
price in the bargain. Only $12.95. 
Check or money order please. Motor 
Horn 6 p Box 8402 p Canton, Ghio 44711. 



SAVE MONEY! HAVE FUN! 
MAKING TOYS IN WOOD 

I d(*rl7 UlUFlrptNrt h mifc. flhiTMrN 

hflw Lq ciUlIcjc «iil sturdy toyb-H'iHil)' nml 
1 r>r xehd-ei *kv* ly r A^Vi™ t &y*. ve« urm l Ew-idi I 
tay*. (LiJ-rk far |hr yard, (i?y h- |ep iiiinIl. isillll, 
ridr iii— and on. S5.B5 pottpuLcl. fblM 
«ivt i r, Order new Irani 0-ra.ki? P util iiitirri , 
440 P4rfc Av(„ South. N. T.. N. Y- lOOlfl, 
Prompt nnsd If nu| fully witmiW.ij. 




FREE Catalog 2000 

Jokes & Novelties 

World limaui catalog P* npv* I - 

1 1 vk iitiFna!i r $,c i L‘ n t 1 fie 
Liupphei, hobfti+ft. In'" 

ruaki-rii, pIldkCB & boatti. 

ioomi. tri cm. 

jekt iHtcItT bnuiuti HBdi, aiduet tirti*- 
unrl, «m®rai, optical p^prcton, 

■ttovLti. Ducky w.omifi navcltici, 

di^rjupiC^, muncAl 1 nitr LHnrrttO. htonhpi, 
C4in«, puzzle*, format tmtn, rad ids, 
ikflq * bi kt lelPKopts, mig- 

ripffiOFO. CDmpjISfl. b*nkl. ImpifTA' tj Ad- 

< 1 ^ 1 , irliBt* suppers, printing «*tft. efl- 
gLno. riiofc-ari, ihockcrv knives. b-iffcfo-IdK. 
□oak*, giinn. ftC- 5*nd Ihrs ad with 
cc 1 n or stamp far po+tayr- HO LCTT^H 
NttE^SflRY! 

Vti—I want fREf CoUlpg, My Nil"" 
1 Addrrls Attached or on Inwlppv 
John ion ftmLIfi Company 

imss t- warron a*., D*pt- e-joe 

DrtrOit. Mich- 4B22* 



□ 



ELECTRONIC SENTRY 




* 39.95 



for AUTO and CAMPER 



PROVEN ELECTRONIC SENTRY SAVES MONEY 
SAFE GUARD your lires* lotff, tfdfctt, ilerEfls, ba II eti es, 
i?u ns. timping equip ment. 

COMPLETE SEGUUrn lor tfoerS, kocri. \™*K Sir** 

THEFT FROM CASS *s A multi- mihion flcllar businrsn 

GUARD-SITE p-rolecls apifist into theft for the cost of o 
flfii>d tire. 



Send dr eiA (Please endase 50c for tisn riling Id 

SEATON DISTRIBUTORS 
P 0. Ooi LS5S4 - SaH Lake Cily. Ulah Ml 13 



SUMMER SALE 




fl" *&« 

HOI *» 00 HOC 125 00 
but Only 1^2 W? 
dstowitfl 
a Iflr 155 00 



4" size only *1*25 
3 lor (50.00 delivered 

Our deluxe ileinlus «1 m 4 diet 
wish 4 h or G* capacity and nrtlal c**+- 




1 



Our powerfully bendy 
MtN complele wllh 
Krlber and on-OH IVrilCh 
only (14-75 detivured 
Fin* idiuiinfAE 
available tl 42.00 «l« 
3 lor *50 00. 




Blade -hardened tl lovral prices, 

{kicludwi delivery.? AH squares Include 
limed wooden case- tno test ctriiilceie. 



15 30 
(5 to 
*t SO 



.itl.lD 

413.1G 

. 121.00 



10% Qfl 
Any* Ji 
2 5 % on 



Sand tQi pur cataioo aflwncrtd* oMwH - 33e 



SCHLESINCFftS FDR 

tON List 54thttrMt, Br«« 

TEL.: <2121 Ml 



1001$ LTD. 

thru, H.T11 234 



Italic CeHKtari! Momenta* pi |h# info- 
iwmu* 3-fd ftrirh 7**1 O* Wide. RuyQ-rd- 
ust-Spr i d A I u m i num NAZI aiql*, 

$10 ao Pcitpa.d . . 



With our 
I Lilly Illustrated 
Catalog, Listing 
Hundreds of 
Hard-to-find Items. 




catalog 
Only 11,00 

W,W,#2 M Ltd 
Bui 2063 
SI Louis, Md. B315& 



METRIC SCREWS, BOLTS 

llckt papular sixes in packed*! af 1 1,50. 
Sint ted fid* tertv*. hex hd- baits. wW 
hd. belts, sack el &eI screws,, hex nuts. 
Fh-cIqd Car Owners Kit $3.D0— 50 PCS- 
AtierlmeflU &y Type ($,O0 Te (15.00 

.SrrvAf fnr 1 ftir f 'flfdlnjT 

METRIC FASTENERS SERVICE AGENCY 

Box 295, Cuyahoga Falls, Ohio 44222 




KnverPacer 2-seat ACV, Build from sim- 
ple Plans, Kit. Outstanding per for m- 
ance- 50 MPH water; 60 WPH land. 
Proven design. Avai!a hie in open (Sport) 
or closed (All Weathen cockpit design. 
Send $1 for photos, tech, specs- prices. 

KING TECHNOLOGY 

Box 231. Carmel, Indiana 40032 



* DETROIT APPROVED— PICKUP TANKS t 

1 Original r-quip. ty,p* po ; y- 

n«w avail in auy. tank' 

I far pickups. lhcr*k*Bgaft 

m capkc-ity ^0 gal*. ^ ;j 

V U*y 1 hour m^tilL W ■ 

■al ie n — c a m p * tt* i y 
) hMJfcft-ftfl Pfldy ypqrk" 

■ nniMiy. l»1 Idmal 

■ HunlB pzy rp r Unhi. 

U H.P.M. INCr. Dtpt ew # 

I P.o. BOH, 7030. WiW. T^Ol* r*T10 





fREEJf! POWERfUi MWiClES PAST^ 

Fantastic N«w Oiscmreriai in tht *ei*«fi* bl 
bodybuilding. NbW. in Hit flfivary *f yaur 
Lied room, our method Will add Iflehei ftf priv- 
erlul mu&eies te arrci5 H ehf¥l h iheuidert &. 
lf|i, secrets an Irirarninft th* wain 

with uStB-a-TCn>drra meth^dl — Rebuilt 
GuaranltEdt Send far Trtt brothure. Univerul 
Bodybuilding, Boe <ifi5-Ml r Deorb j jrn h Mich, 
dftlft. 



Jii#E off the Presa?! 

PRACTICAL GUIDE for the 
HERNIA PATIENT 

IciftLeUrElan* ttnd by Ip for Ihc honitq Mir- 
f^r^r ... an appi CMfifi tbai i -F‘-L‘lt> hiTpc 
far LhO rupturrd. Hrw.H ivmu^n In Plmplr 
MiiiJi' istiirirFiLlfli' Ti 1 nn h- by a i v-N-Oivib-ri 
M-lH. llA-miP 

Only d:l.oa uontpaJ-d. M.o.. ehfurif. 

P,0. Ba* ITS A, Guadalajara, Mexico 




Thousands of 
exciting tool 
values! 



SflVO iBSANO NAME} TOOL CATALOG 

! ihauia^di oD Excitina Tool VaDuflil $laair#y, 
M i I liP-L i F* in. Skil. TftPL. W^h. fliillo.i Vum 
Vfaciii^aw. D'fmtl, So^-rdy piuin*. 

HuqV Kmiirdy. Chaartrllpek. Porlr'-Ca.bi*. 
Aockwfill h Hrlio*. Vise-Afi-p. Cr«%c--nt. Ifidap'd 
Pony Ck^mpi. Mntmif,. Fori-aoua and manyatlkMf 
NtbfriiiHy AdwFJiis^ utJknaA pi tool* k Sup, 
nriFi Win *h i d lo C-oz^t at Dr«cri H**d 

la Bc-at. 'Sand 50 e far our big 14G pa^e tool 
UtHM L«^ky- 1 »Iy# Hardware C O-. PMr«, 
107 Walnut *t , PlKCadclob^a. Pi. igiOfl- 




SUCCESS. Depf.2S 
Box $&5, [Xsartiorn, Rlich. 

HAue 




rnmmmmmmmmm 

KODAK INSTAMATIC 
CAMERA OWNERS! 



Sample Roll VIMns Color film for Tri- 
color prints. 12 exp. Size 12S. Send 
anlr 25c with this M SI .40 Value. 



VIKING PHOTO SERVICE 
Sept 149, Portaie, Wls, 53001 | 



JUNE 1971 



50A 





"$33,000 LAST YEAR" 

OPERATING- AUTO 
RADIATOR SHOP 

— herder 0r«, , Mutt. 













Wx 




, i 




•J 




T _ 


NEW 1 

J Tun ■ 1 





5TJI*T SHOP on ADD tp BUSINESS. 

*lAI ki.'t J$ rfi w.- I ppm.., MOac fai* «avli y car, 
rac-kaiftHl rad 3 Alar shup ixml , i -L-quiipnH-iJl. 
[ralniny, 'l& pauc mftm'ul. 1 Fl it In I kupplivs. 
FKivfrn riltriThaudibihl! attracts buK|n££*. 
Fay ■aMyr*ii |Hi-:nit plan. Write-, 

INLAND MFG. CO., Dept. PM 6 
1108 Jackson: lit,. Omaha, N* b - 681 02 



l A X A A. j, X J 



VYHI cn 

WATER 


’ ■ n o w to tmt Td«t 


WATER 


OWN WAT L R Kill * 1 


WATER 


S 1 . OQp* i 


WATER 


N 1 i t I i ( t 1 • ■ 



ivw 1 1 :^mu»iiiil 

DEEPROCK CO. 

□ PELiK A , A L A , SSBOi 




, . UOuSvSl 

parlies tkjfMt fiw 
heme Of tiub 
Hu£V M malLrt *Py room 
the ' k liiie Crf? <n WofW 

Free 1 >uvl! jSnd br Of hurt 1 

_ HAROLDS CLUB M 
■ i tOfdn&Q 
*I»D4Q. WEVAOA 



*s- 



WATERBEDS 

Xw alrt'o Li ei lI love u i] ]icjuL4 UiKurj . h. 
Lola of IhWLinjj \ Viter Vlal£re:<s 3 TIm l 
newetd in Jdi^iliij; Cu aFaitE red. 

rirn Li rut iiniii. A v ;i i 1 rd 1 1 l i in sIeikIp. Pull. 
GJucfn ;titd King sdzpR. Only *31.95 path 
past paid- 2 for Hend < hct-L or 

iktoney- order fur Imintdiatr delivery to: 

Lak 9f Feeling Water bed Co- 

630 Swift Road. Lombard, 111, 



GRANDFATHER 
CLOCKS 
SAVE 50% 
BUILD YOUR OWN 
GRANDFATHER AND 
GRANDMOTHER 
WEIGHT DRIVEN CLOCKS 
P Highest Quality I m ported 

* MovtraentB from Gtriuny 

* Tubular or Rod Chimes 

* Movlm Me^n Dials 

* P re- cut ^iiul^»tntb]t4 
Hatidcrafted Case Kit a 
(Na power 1«ls ngukriKd) 

* Dials, BarOrtlrtrlX 
Hygrometers. Tepiglites 
and Cate Plant 

All mDtcnteflk and dial* 
in st«L 

.Sfnri flflf f£rr fOUtplfi^ 

H. DcCQVMICK & SON, 
P. 0. BOX 60, Dept. 17W 
Alamo, calif. 94307 

EST, 1947 









TAVERN, LOUNGE AND RESTAU- 
RANT OWN1R1- CWik dnil)0 an d 
Hilh your (TO- 

KlKmlmd^ r h trruca I ele*IH.-l^ Jinid 
u4ar>. Kji vp husidrt-ilb- utf $ e*i_*Tl yi as, 
SAFFTY rcAlurifA includifd. 
ftlvk.^Ta Ill-U otruidnu 4Hli| 5F*I 
nrrttry arid tiSltltrf diwti 

nn«d prompt ly* 

WAYNE DRAIN PRODUCTS INC* 
PcYiat Bax 144 
Dolton, IMiitoii tlMIQ 



Redwood Caravan Sign 



AttnrtiV* irinwHi^ 

Man \& fi-tlow c* rep- 
t.r»-. FtTKomlittd 
1 llx 1 4 isiOlk R*iju n*Hl 
‘-Ipi Bfrawii family 
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It's big on the road. 

The fiberglass belts fight tread- 
wearing squirm to give you long 
mileage. 

The belts also hold the tread firm 
to give you command on wet roads, 
braking and cornering. 



and stumps lie waiting, glas-guard's 
tough nylon body, combined with 
the fiberglass belts, wards off the 
blows. 

Ask your Goodyear Dealer or 
Goodyear Service Store for the 
GLAS-GUARD tire. It could give your 



And GLAS-GUARD is also big off the business a big lift, 
road. Where rocks, ruts, potholes mr%, ‘ZVmsr M vm 

GUUUfWEAK 



G.LAS GUARC - * V ^ ffl £ ^ 





SOLUTIONS FOR MECHANICAL HEADACHES 

AUTOMOBILE CLINIC 

BY MORT SCHULTZ 



Noisy little beast 

My J$7 0 Plymouth III with 3l8-cu.-in. 
engine has a rear-end noise that comes 
on at about 35 mph and a vibration noise 
that seems to come from beneath the car . 
The latter can be beard at low speeds 
only when the engine is cold. The dealer 
has installed two new rear ends — now 
says there will always be some noise. Is 
this true? Are the problems related? — 
Joseph Powers , Homewood , III. 

You’re speaking about two different 
problems, Each Is characteristic of the car 
so you’ll have to live with them. That 
high-pitch whine comes from the ring 
and pinion. The vibration sound (rum- 
bling, really) is an exhaust roar that dis- 
appears as the engine warms up and the 
fuel mixture leans out. Close your ears — 
both noises, even in concert, aren’t that 
tough to take. 

Flake off 

The power-steering belt of my 1966 
Buick Special squeals. It bos been adjust- 
ed with a gauge and ts as tight as a vio- 
lin string. I put on a new cog belt every 
year and squirt belt dressing on it every 
two weeks. The squeal remains. Why? — 
Michael Kerpsar, Rochelle Park, NJ. 

Because it isn’t the belt — it's the pulley. 
I’ll bet it is flaking or the groove is badly 
worn. Next time you remove the belt, 
hold it up to the light. You may see tiny 
metal particles, which indicate pulley 
damage. You have a choice — live with the 
squeal or replace the pulley. 

Compression end temperature 

Should a compression test be taken with 
the engine cold, warm or hoi? — Leonard 
Epifanio, Santa Monica, Calif. 

Under normal conditions, it doesn’t 
matter. Compression should be within 20 
pounds of manufacturer’s specifications at 
any engine temperature, assuming that 
the test is being made in an area where 
air temperature is 60’ to 90 °F, The only 
time that engine temperature does make 
a difference is when you’re trying to find 
out if excessive compression is causing a 
hard hot-start problem. If too much 



carbon gets too hot, it leads to an increase 
in compression and makes the engine 
hard to start when it’s hot. A compres- 
sion check for this problem should be 
taken with the engine hot Incidentally, 
to make an accurate compression check, 
the throttle and choke should be open, all 
sparkplugs should be removed, and the 
battery should be at or near full charge. 

Weak'hearted water pumps 

What’s with manufacturers nowadays? 
I have a 1969 Chevrolet Chevelie with a 
350-cu,-in. engine. lit 15 months ('ll, 000- 
plus miles) I’ve been through two water 
pumps. A friend has gone through four of 
them in l ess than $000 miles, I think I’ll 
take up walking , — Robert Wheeler, Park- 
ersburg, W. Va. 

Water-pump failure has been a problem 
in the 1969 Chevrolet. You may be able 
to lessen the rate of occurrence by mak- 
ing sure that fan blades aren’t bent, that 
there isn’t excessive runout of the water- 
pump pulley and fan clutch (if the car has 
one), and that coolant is up to level (low 
coolant can cause cavitation which can 
damage the water pump seal). If you have 
had a nonfactory airconditioner installed, 
check that the pulley isn’t oversize or out- 
of-ba lance. 

Another oddball 

J have a 1969 Dodge with 3l8-cu,-in. 
V8 engine, 31.000 miles, and a queer prob- 
lem. I use SAE 10W-40 Mobil motor oil 
that is changed every 2000 miles. Some- 
times I can go the full 2000 without 
having to add a quart of oil. Then, sud- 
denly, I will have to add a quart every 
300 miles for about 1000 miles. Things 
will straighten out, and the engine wont 
use oil again for a few thousand more 
miles. My dealer is completely stumped. 
So am I.— Thomas Nagle, Ardoch , N.D. 

And so am I! The only logical reason I 
can figure for this goofus is that maybe 
you’re varying your driving speed. In 
other words, maybe during that period 
of high oil consumption, you’re pushing 
it to speeds of 90 and 100 miles per hour. 
I’ve been to North Dakota and know that 
( Please turn to page 56) 
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Marlboro Red 
or Longhorn tOO'i- 
>ou get a lot to like. 





iTT 


TT 


77 








funny- 
looking 

e skimj 
across sand dunes 

Rolls over rocks. Fo 
streams. Splashes in 

surf. Whips through th( 

snow. Smooths out the roughest trails 
In fact, goes just about anywhere of: 



the road. Even fits in the 
trunk of your car. And 
features all the great things 
Hondas are famous for. A 
peppy four-stroke overhead 
cam engine.The most depend- 
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able motorcycle engine built. 
A fully automatic clutch 
and dual-range four-speed 
trans that make it a cinch 
to ride. A USDA-approved 
jifp spark arrestor/muffler so it’s 
very nice to your ears and to 
the environment. An ignition 
cut-off switch 
ind a parking brake for safety, 
knd a nice low price to fit your 
mdget. Everyone in the family will 
ove riding it. It’s more fun than a 
June buggy, snowmobile and trail 

bike all put together. Find out 
for yourself. Just drop by your 
nearest Honda dealer’s and ask 
to see the funny-looking bike with 
the big fat tires. Otherwise known 

>s The Honda The Honda AFC 9a 

Mi-Terrain Cycle, from Mighty to Mini, Honda has it all. 

M 0ft puNk RKflL TOSWh tod htflWR^ F« 1 ff« frfWJtifft. AflttfhtHl Hmtdm Mata* Cn., Irtc.. Dtp*. DZ, Bax 50. Qurind, C»Kf. W24T. © 1971 AHM. 
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AUTOMOBILE CLINIC 

f Continued from 53J 

highways are so little traveled that North 
Dakotans aren't adverse to doing this. At 
high speeds, pressure could be pushing oil 
past the rings. Sound plausible? 

Speaking of pressure, maybe the crank- 
case vent valve is causing the trouble. 
Chrysler advises replacing it every year. 

Smoke screen 

My 1967 Oldsmobtle Cutlass with 300- 
cu.-in. engine emits black smoke from the 
exhaust almost constantly. In fact, soot is 
left on the driveway as the car warms up, 
and sparkplugs have been fouled with 
soot. Plugs Jwoe been cleaned and reset; 
tke carburetor has been adjusted. Please 
help.— Frank Vitale, Bridgeport, Conn . 

Did you forget to service the exhaust 
emission system? When it gets clogged, an 
excessive amount of carbon (you call it 
soot) will be created. Clean out the sys- 
tem and replace its valve. If the problem 
persists, check the operation of the auto- 
matic choke. The engine may also have 
worn valve-stem seals that allow oil to be 
sucked into the combustion chambers. 

Hesitant fastback 

I own a 1959 four-speed Volkswagen 
fastback with 12,000 miles on the speed- 
ometer, My problem is with the electron- 
ic fuel-injection system. There is a defi- 
nite hesitation of two to three seconds as 
the engine goes up through the gears from 
a dead stop. It is a hazard, but the dealer 
claims that it is normal although the con- 
dition, he says, has been corrected in the 
1970 models. My question is this: Can l 
apply the J970 remedy to my 1969, and 
how do I get the dealer to cooperate? — 
William- Borchering, Cincinnati. 

First of all, your dealer is wrong. The 
changes made to the 1970 fuel -injection 
system were not because of a hesitation 
problem, but because of a cold -starting 
problem. Thus, replacing black boxes and 
wires isn’t going to help you. It’s tough 
to pinpoint the cause of your problem 
without doing an on-vehicle test, but it 
is probably inside the electronic fuel -in- 
jection control box with the heat sensor 
or with the pressure sensor. Most VW 
dealers have special testing equipment to 



check this system. If your dealer can’t 
help you, direct the problem to the VW 
distributor for your area. His name and 
address are in the owner's manual. 



Buggy bulkhead connectors 

My 1963 Impala and 1965 Chevelle 
have the same problem. Connections jig- 
gle loose from the bulkhead connector 
plugs. What can I do? — Leo Tapia, Whit- 
tier, Calif. 

Bulkhead connector plugs on the engine 
side of the firewall are held to the bulk- 
head conn ec lor (that’s the fuse panel) 
by arrowhead-shaped retainers. The ar- 
rowhead must protrude completely 
through the loops on the top and bottom 
of the connector plugs for full engage- 
ment, This may be hard to do by your- 
self because insulation on the firewall 
keeps this connector from protruding 
enough into the engine compartment. To 
assure full engagement of the retainer, 
have someone inside the car push for- 
ward on the bulkhead connector as you 
Install plugs from the engine side. 

Service Tips 

• Straight stuff on tires comes from the 
National Highway Safety Bureau: Do not mix 
different types. The bureau states that 
’’intermixing of tires can and often does 
change the handling characteristics of a 
car from a stable condition to a wandering, 
fishtail ing, unstable condition.” If you’re us- 
ing a belted-bias-ply tire on one wheel, use 
it on alt. The same holds true for radial and 
bias-ply types. 

• 1971 Mercury Cougars with“351-2V or 4V 
engines may be ''growling.' 1 The cause is 
grounding of the muffler outlet pipe against 
the right rear shock absorber. There’s a fix. 
It’s outlined for your dealer in service bulletin 
12 (12/28/70). 

• Chevy has the better idea this month. 
The company has determined that a great 
many refrigerant-hose failures In cars 
equipped with airconditioning are caused 
when battery acid drips on them. The cars 
specifically Involved are the 1969-71 Chev- 
rolet and Chevelle. and the 1970-71 Monte 
Carlo. The company suggests that you wrap 
the hoses in a double thickness of vinyl 
electrician's tape. 



GOT A PROBLEM WITH FOUR CAR? Ask Mort about it. Send your question to Auto Clinic, 
Popular Me chattier, 224 West 57th St., New York, N.Y. 10019, Letters cannot be answered 
individually, but problems of general interest will be published in the column. 
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(lie answer 

to low cost transportation 
is simplicity itself. 



Maverick, (he "simple machine," answers a lot of questions: 
Fewer repair bills? Simple. According to an independent sur- 
vey, Maverick has the lowest frequency-of-repair record of 
any American car. Better gas mileage? Simple. In simulated 
city/suburban driving, the standard lOO-horsepower-six engine 
delivers an average of 22 miles per gallon. Less servicing? 
Simple. One-sixth as many lube jobs and one-haif as many oil 
changes as the leading import. See Maverick in 2-door, 4-door 
or sporty Crabber model, with six or V-8. At vour Ford Dealer's. 



MAVERICK 



tijrd. 



MAVERICK The Simple Machine 
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CTER POLLUTION FIGHTERS' NEWSLETTER 1 



THE OVERWHELMING RESPONSE by Popular Mechanics readers to the 
Pollution Fighters * Newsletter indicates much more than a 
superficial interest in the current environmental crisis. They 
want to know more about pollution problems and about ways they can 
help. And they’re interested in technologies with "Zero 
Environmental Impact." Below is a description of an environmental 
study now in progress along with several new books which will 
give you answers to some of your questions i 

NEW YORK — Rick Band, detective, dashes out of headquarters in hot 
pursuit of a Jewel smuggler. He drops his cigaret to the ground. 

. . * Does that casual bit of littering by a TV detective 
ultimately damage the environment? Television's effect on viewers' 
attitudes regarding the environment is the subject of an 18-month 
study presently being made by the Ford Foundation. Under the 
direction of Richard D. Heffner, the project's major concerns 
are pollution and waste, use of resources, nature and outdoor life. 
Heffner and his staff tape 400 televised hours a week with 
recorders attached to five color television sets and then analyse 
programs by the minute to discover how TV shapes values* 

NEW HAVEN, CONN. — Restoring our natural environment can only be 
accomplished through a new consciousness, according to Charles 
Reich, in his current best seller, Th e Greening of A merica (Random 
House, New York). He sees this new way of thinking as seeking to 
bring back the natural environment America has mistreated. The 
change in attitude, he says, is neither antitechnological nor 
antimachine; rather, that machines must serve man, not do a 
disservice by destroying his environment. In his opinion, there 
must be an individual awareness of our ecological dilemma — what 
has happened to the "green" — accompanied by a desire for the 
environment to be restored. 

PAEONJAN SPRINGS, VA. — With the belief that man must adopt a new 
set of values if he is to survive, Arthur Godfrey has edited a book 
of selections from Rachel Carson, Paul Ehrlich, Edward Abbey, 

A! do Leopold and others . Entitled The Arthur G odf rey Environm e ntal 
Reader , it serves as an introduction to books like Silent S pring , 
Desert Solitaire and A Sand County Almanac. Godfrey notes that 
man is listed as an endangered species — the next 30 years being 
most critical. His plea: "Anyone care to join me as a Volunteer 
for Survival?" 

NEW YORK — One of the more comprehensive environmental readers 
to appear within the last year is The Environmental Handbook 
edited by Garrett De Bell. It includes selections from Rene Dubos, 
John W. Gardner, Paul Ehrlich, Robert and Leona Train Rienow, 
plus two sections on eco-tactics — one for individual action and 
the other for political action. The book also has an extensive 
bibliography of ecological books and films. *** 
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about flff! 

The Dutch Bk 
vou care about 



looking good a long time 



We won't kid you and say there’s 
nothing to it. Painting a house— even 
painting It with Dutch Boy' Latex House 
.Paint— takes planning and work. 

If the surface is new, or if it was 
painted with latex house paint before, 
your surface preparation may involve very 
little beyond resetting nails, puttying nail 
holes, or removing chalk. 

ff your house was painted with oit 
paint before, or you don't know if it was 
and can't find out, you should consult 
your Dutch Boy dealer and he will advise 
you as to what methods of surface prep* 
aration may be in order. 

Two things particularly contribute 
to the long-laslmgness of Dutch Boy La lex 
House Paint. One is that since the paint 
'■’breathes.' 1 moisture can’t get trapped 
under it. The other is that the acrylic resin 
base of Dutch Boy Latex House Paint has 
the ability to lock in colors and conse- 
quently. the colors last for the life of the 
job and the job lasts longer. 

If you’ve got shutters and trim 
that you want to took glossy, although 
you want the rest ot the house Nat. your 



Dutch Boy dealer can sell you flat and 
gfossy colors designed to work together. 

And the painting of gutters and 
drain pipes is no problem, either. Dutch 
Boy Latex House Paint clings to aiumi- 
num, galvanized and copper surfaces tor 
the life of the paint job— no special primer 
is needed. 

As to the quickness and ease of 
the painting itself, Dutch Boy Latex House 
Paint actually flows on easier without 
dragging or sticking. It doesn't leave lap- 
marks when you stop and start, so that if 
you want, you can paint every weekend 
for the whole summer. Paint before and 
after the rain. And no matter what kind ot 
a mess you make (and you can make a 
mess) it will wash up with soap and water. 

But we’re never going to tell you 
that painting a house is so much fun you’ll 
feel like running out and 
doing it again. You have 
kids to raise and living 
to do and our main job 
is to help you |k I 
forget about us 
for a long time, industries 
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BY W. CLYDE LAMMEYj 



Noisy condominium 

I Uve in a condominium and noises are 
my problem. I like my neighbors and don't 
wish to offend them. Is there any practical 
way I can dampen the ordinary sounds of 
living that come through the wall between 
us? .Also, my living-room window fronts 
on a parking space. How do 1 go about 
soundproofing it? — P.L., Fla, 

Much depends on room arrangement, 
room size, window size, noise volume at a 
given time, whether you are a late riser, 
and so on. You refer to “ordinary” sounds, 
so I assume the decibels are relatively low, 
perhaps rising to higher levels mornings 
and evenings. 

You can achieve a measure of peace and 
quiet, but only at some sacrifice of con- 
venience and living space, by hanging 
lined, full-length draperies or tapestries 
from ceiling to floor along the separating 
wall. They will act like soundproofing 
“curtains” in a conventional soundproofed 
wall. Hang the same fabric on a traverse 
rod at the window to soften the racket 
from the parking area. 

For maximum effect, use a heavy, lined 
fabric and hang them with ample folds. 
Window drapery should extend about a 
foot beyond the trim at top and sides and 
within \Vz inches of the floor. Hanging of 
such draperies will have the general effect 
of reducing room size, even though they 
harmonize with your furnishings. 



pumice, mixed with a light oil to make a 
brushable paste. Brush this on the affected 
area and rub with a small wood block to 
the bottom of which a piece of felt has 
been attached with thumbtacks. Use 
straight back-and -forth strokes, but vary 
the direction at each pass so that the 
affected surface gets equal abrading. 
After one rubbing, wipe up the abrasive 
“cream” and go over the surface with a 
paper towel to pick up the oil. This should 
show an improvement, if not completely 
remove the stain. If surface is still cloudy, 
apply another rubbing. 

Immediately after this stain has been 
removed, wipe away excess oil with a 
clean cloth dampened with a few drops of 
turpentine and apply a nonslip wax to the 
entire slate floor. 

Septic tank and detergents 

I have a septic tank and have been told 
that household wastes that include deter- 
gents unit affect its operation. What must 
1 do to maintain efficiency? What chemi- 
cals are to be used and in what amount? 
Or must we stop using detergents com- 
pletely?— H.H., Kans. 

Ordinarily, present-day detergents in 
an average household do not measurably 
affect operation of a properly installed 
septic tank of ample capacity. Chemical 
compounds are available (you should be 
able to obtain them locally) that are de- 
signed to speed disposal action in septic 
tanks. They should be used judiciously, 
according to instructions given. Be careful 
not to introduce an undue amount of kit- 
chen fat into the disposal system: in time, 
this may cause trouble. Dispose of the fat 
in a separate container that goes with the 
garbage. 



Discolored slate floor 

I've just moved info a home with a slate - 
floor entry. A yellowish stain that covers 
several slates seems impossible to remove 
with ordinary household cleaners. J don't 
know what caused it. Can you suggest How 
to remove this stain, and what to use? 
— S.H., Pa. 

This sounds like a not-so-common 
household problem having no simple solu- 
tion. Have you tried a medium solution 
of trisodium phosphate — a couple of heap- 
ing tablespoonfuls to the gallon of water? 
Wear rubber gloves and apply with a 
scrubbing brush. After scrubbing, flush 
and wipe up with clean water. 

If a second application shows no appreci- 
able result, try an abrasive, such as fine 



What’s 'whitewood 1 ? 

Recently I've looked at some unpainted 
furniture with the idea of finishing several 
pieces by myself. My dealer refers to the 
wood as "■ whitewood " What’s he talking 
about, and what wood do I get if I buy it? 
— K.G., IZL 

As a rule, you’ll get either selected 
white pine or what is known to the trade 
as yellow poplar. However, the more ex- 
pensive pieces of unfinished furniture are 
often made from a hardwood, with birch 
being probably the most common used. In 
general, the dealers use the term “white- 
wood” to describe their unfinished furni- 
ture, while the manufacturers and cabinet- 
makers are more likely to use the phrase 
"in the white.” * * * 
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Never a rough puff 











Come all the way up to KGD 



1 Because Kool smokers like 
e smooth taste, we thought 
t they might like smooth sail- 
i ing. $o we're offering the 
1 popular Sea Snark sailboat, 
JOrcfinarify about $120, this 
junsinkable 11 -ft, boat is 
(yours for only $88 and one 
iKool carton end flap. So get 
*Kool and stay cool, with the 
5 Sea Snark, and the taste of 
centra coolness. 



cool offei: 

Price includes delivery of the soil hop! pictured 
at right. Complete with 30 lb r polystyrene hull, 
all fitting*, soil, and instruction*, 

Allow 6 wee hi for delivery. Offer expiree 
December 1971, h limited to U.S.A^ and to 
perioni age 21 or over. 

important: MaU certified check or money order 
payable to: Kool So fl boot Offer. Moil to P.O- 
Qoit 3000, Louiiville, Kentucky 4020 T. 

PI «$e send me - SEA $NAftK[S1< For 

each boot I enclose a carlo n end flop from Kool 
plus Q Certified check. Q Money order. 

I om 2 1 years of age or over. 

Nome 

Add re is __ 

City 



_Stole_ 



:t II mo "lit :; ] 4 mo Kara *H m cioinuo HI Boooa Non 1(1 




Uncommon carriers 



Uncommon cargoes? Don't flip. Datsun 
gives you two great ways to haul. 

Seals to Sasswood — the tough Li' I Hustler 
Pickup. Penguins to Potentates— try the more 
luxurious 5-Door Wagon. 

Both give you 96 horsepower overhead 
cam engines. Potent in the short haul, reliable in 
the long. Both have some six feet of bed end floor 
space. 

The LH Hustler, for example, has a flat 
loading tailgate. Slide on a spinet or generator. 
Haiy bales or surfboards. Tie them down— there are 
plenty of built-in hooks. Slip into the all-vinyi 



upholstered cab, flick the neat 4-speed stick and 
away you go. 

And whatever you stash in the easy-load 
Wagon, you don't have to worry about the easy-to- 
clean vinyl upholstery. You just relax in full-reclining 
front buckets. Cool it under tinted glass (all stan- 
dard equipment). And if shifting the full-synchro 
4-speed isn't your style, liberate a hand and foot 
with the optional 3-speed automatic. 

Carry out your plans in a Datsun. The 
number one selling import truck's just $1916." The 
perfect-size 5-Door Wagon just $2350* 

Drive a Datsun... then decide. 




PRODUCT OF NISSAN 
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Popular 

Mechanics 



Detroit Preview: 




There's more good sense than new sheet metal as carmakers 
concentrate on improvements that will save lives and money 

By ROBERT LUND, Detroit Automotive Editor 



E VERY YEAR, after the new ears 
come out, Volkswagen prints up 
a funny folder explaining how the 
“new” VW can be distinguished from 
the old, all the way back to 1949. 
Things like putting air intake slots on 
the engine lid— 1970 ’s big improve- 
ment over 1969. Or installing a hood- 
release latch on the ’68 model. 

Three of the four domestic auto 
companies may have to follow VW’s 
lead and issue how-to-tell~‘em-apart 
instruction books when the ’72 cars 



come out. The only all-new machines 
out of Detroit this year will be from 
Ford. And maybe a combination car- 
truck from American Motors. The 
others will be improved, beefed up, 
dolled up, mended and amended. But 
nothing that’ll knock your eye out. 
Why no zingers out of GM, Chrysler 
and AMC? How many reasons do you 
want? The auto companies have been 
hurting financially. If buyers don’t 
have it to spend, they get a tune-up, 
rotate the tires and run the hose over 
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it. Reason No. 2: The cost of tooling 
to bring out a completely new car has 
soared to a point where even GM gulps 
when it gets the bill. The other com- 
panies go into a state of shock. 
Reason No. 3: The Government’s 
done so much pussyfooting and equiv- 
ocating on standards and proposed 
standards that the auto firms are 
reluctant to bring out new' bodies 
they’ll have to live with for three or 
four years until the standards are 
nailed down. Reason No. 4: New cars 
inevitably mean higher prices. There’s 
strong opposition to present prices, as 
evidenced by the number of owners 
stretching an extra year or two out of 
their old cars. Obviously, this isn’t the 
time to kick prices up another $100. 

In addition to holding back on new 
stuff, the auto companies are also re- 
trenching on the old— dropping mod- 
els. Chrysler says it will weed out 30 
cars. GM may drop that many or 
more. Ford will dispense with the 
four-door T-bird and thin Torino and 
Montego down to four cars per line. 
American Motors may be the only 
company to offer as wide a variety of 
wares in *72 as in ’71. 

But if you’ve got a favorite car, 
don’t worry about it falling victim to 
the hangman. A lot of the weeding out 
will consist of things like limiting the 
availability of optional engines— choice 
of two, instead of three or four— and 
making you take a bench scat instead 
of offering both a bench and buckets. 
Cars will still be built to individual 



specifications. But there will be re- 
strictions on the variety of special 
gear you can order. 

There’s no major industrywide trend 
in the works for ’72. The hot hard- 
ware you’ve been reading about in 
Detroit Listening Post and elsewhere— 
electronic fuel injection, energy ab- 
sorbing bumpers, more service-it-your- 
self features and air bags, for example 
—won’t be along until 1973, on the 
’74 models, or later. But there’s some 
gear coming in ’72 that most cars will 
have in common. 

• Disc brakes. Cars that don’t have 
discs now will switch to them in ’72. 
If there are exceptions at the begin- 
ning of the model run, discs will be 
incorporated as a running change dur- 
ing the course of the year. 

• Better match-up of bumpers among 
cars in the same family. If you’re 
driving a GM product, for instance, 
and smack into another GM car, 
you’ll “kiss” bumpers instead of over- 
shooting or undershooting the op- 
posing bumper and mangling body 
metal. It will be at least another year 
before there’s a complete matching of 
bumpers on all cars. 

• Seat-belt retractors at outboard lo- 
cations, along with a light on the dash 
that flashes when the belts aren’t fast- 
ened. All *72s are expected to carry 
these retractors. 

• Windshields made more vertical, 
pushed out and away from the driver 
toward the hood— on cars where the 
body structure will allow it. The goal 




LINCOLN- MERCURY MONTEGO Jujs 114-in. 
wh««tbo(e in two-door ynodelf. IT 8-in, In four 




is to get the windshield farther away 
from the front seat to reduce head in- 
juries in accidents. 

Those are the you-do-it-and-ril-fol- 
tow-suit items coming on the ’72 cars. 
Here’s a rundown on what’s in the 
works company-by-company. 

American Motors: This was the year 
AMC planned to knock your eyes out 
with an all-new line of big cars: 
Ambassador and Matador* But that 
program has been shoved into next 
year. (Also on tap for next year— but 
no refunds if the company changes 
the timetable— is a new mini in the 
1800-pound class.) For this year, AMC 
will settle for mostly cosmetic changes. 
An identification gimmick here, a new 
strip of chrome there. 

AMC’s also putting together a sur- 
prise package— a compact truck. It 
will be a pickup built on the Hornet 
shell. This fall, if everything jelts. 

Chrysler: Somebody at Chrysler has 
apparently worked out a theory that 
two-doors are for the young set and 
four-doors for the old folks. With this 
in mind, Big C is socking most of its 
’72 restyling money into sporting up 
its full-size two-doors. But Clirysler 
doesn’t have a bundle to spend on 
bending the metal this year, so the 
changes aren’t going to be spectacular. 

Chrysler ’s been trying to scotch a 
rumor that Imperial, never a big seller, 
is in danger of being exiled to that 
vast parking lot in the sky where 
JUNE 1971 



Edsel, Nash, Studebaker, Packard and 
other illustrious names rust in mem- 
ory. The company says it’s keeping 
Imperial in the catalog and to prove it 
will be around for awhile, Imperial 
will have more of its own sheet metal 
in ’72. The car has been sharing sheet 
metal with the Chrysler, and will con- 
tinue to do so, but not as much as in 
the past, 

Chrysler has decided to get out of 
the zip and zoom business and will 
drop most, maybe all, of its low- 
volume performance cars in ’72. To 
fill the void, the company will offer a 
line of do-it-yourself performance kits 
for customers who want more punch 
than they can get out of a standard 
production car. Big C will also offer a 
new superengine, a -100-c.Ld. job it is 
working up off its 383-c.i.d. block* 
But you'll have to buy a big car to get 
it. 

If you’ve ever driven a Dart or 
Valiant with a manual transmission 
out in the boondocks where the roads 
are rough, you may have had the dis- 
quieting but not dangerous experience 
of having the gearshift slip out of gear. 
That can’t happen on a ’72 car because 
of a new intermediate torque shaft, 
one end of which will be attached to 
the frame, the other to the clutch 
housing. 

There’s been a lot of activity at 
Chrysler on two-speed axles. Develop- 

( Please (uni to mne J90 J 
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No longer do port-siders have to 
adapt completely to a right-handed 
world. Now they can buy left-handed 
pens, watches, scissors, potato 
peelers, cameras, electric irons— 
and even mustache cups. 



By JOHN F. PEARSON, Science 



MAKING LIFE 
EASIER FOR 
LEFTIES 



I F YOU'RE LEFT-HANDED, you know only too well that this is a right-handed 
world. Many things in daily use — from can openers to school desks — are 
designed for right-handers. If lefties tend to look awkward, it’s because the vise 
is at the wrong end of the workbench or the potato peeler has its edge on the 
wrong side of the blade. 

That’s the contention of June Gittleson, a blonde in her twenties who is work- 
ing to make life easier for her fellow lefties. About a year ago, she opened The 
Left Hand, a New York shop specializing in goods for left-handers. 

For men there are things like left-handed golf clubs, archery bows, spinning 
and casting reels, baseball mitts and boomerangs (with wings pitched opposite 
to those of standard jobs) . There are men’s watches with the stem on the left side, 




LEFTIES CAN WEAR this worth on the right wrist 
and still worfc item without going into contortions 

66 



SOUTHPAW CRICKET BATS and soil maker'* palm* ore 
found in London shop, forerunner of American itore 
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WHEN LEFTY USES STANDARD SCISSORS {right), lop blade tend* ta hide ling of cut and grip is un* 
com for la big. Problems ore solved in reversed -blade model (left). Clock (opposite page) runs coy n ter do ck- 
wise. It's not simply a gag item, toys June Gittlesan, but it's actually easier Ip read for Ihe left-hander 



port-side mustache cups and, for wine 
fanciers, corkscrews requiring a coun- 
terclockwise twist. 

The ladies can obtain essentials like 
sewing scissors, pinking shears, potato 
peelers and electric irons. When a lefty 
uses a standard iron, the cord gets in 
the way. On a left-handed iron the cord 
is attached on the left side, away from 
the work area of the ironing board. 

The shop sells a 35-mm Exa camera, 
said to be the only one made for lefties. 
Its shutter release is on the left side. 
Also available are fountain pens with 
nibs angled to make writing easier for 
left-handers who write in an “upside 
down’’ manner, and guitars for people 
who find fingering difficult on conven- 
tional instruments. 

Left-handers are one of the world’s 
neglected minority groups, says June 
Gittleson. Historically, they have been 
derided or regarded with suspicion. The 
French word for left is gauche, but it 
also means awkward (its only meaning 
in English), The word sinister comes 
from the Latin, meaning “on the left 
hand.” It wasn’t too long ago that most 
schools forced lefties to write with the 
right hand, causing psychological prob- 
lems. 

June decided to aid the lefty cause 
after a trip to London, where she vis- 
ited ashop called Anything Left- Handed, 
a pioneer in the field. “I decided 1 could 
do that, too, only better,” she says. “The 
proprietors weren’t even left-handed.” 

Much of her business is done by mail. 
If you need a left-handed item, write 
to: The Left Hand, 145 East 27th St., 
New York, N.Y. 10016. * * * 
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NO NEED FOR SOUTHPAW ANGIER to look awkward 
—not if he has p left-handed casting red like this 




UNUSUAL ARTICLES m this grouping include left- 
handed address book, greeting card, mustache cup 
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They may not, no matter how 
much they’re supposed to 
protect your invention. Here 
a patent expert tells you 
what you can — 
and can’t — expect 
for your money 
and good faith 



By FRANK M. BUT RICK 



Reprinted from 

industrial Research, Oct. 1970 
©1970 by The Reuben H. Donnelley Cor p. 

Illustrations by David Harbaugh 



I N 1960, an ingenious Clevelander in- 
vented and patented a device used 
in setting up jigs and fixtures on ma- 
chine tools. When his patent was issued, 
he proceeded to manufacture and mar- 
ket the device. 

The unit was not a financial success, 
but the basic concept intrigued most 
men who saw it— so much so that with- 
in a very few years the inventor had 
accumulated three competitors, all sim- 
ply making copies of his product Two 
of these were small firms, like the pa- 
tent owner, and the third was a very 
large one, 

The first competitor was successfully 
frightened off with a couple of nasty 
letters from the inventor’s attorney. 




'And if tomebooTy footttd in o 
we/J-sfocfcedf library . . 
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The second one had to be sued. The pa- 
tent owner spent over $3000 and never 
even got to court. The infringer was 
able to prove that he had netted less 
than $1000 profit, and the patent owner 
settled for $1500, a bad bargain. But 
when he took on the giant firm, things 
got rougher. He gave up when his legal 
fees passed the S5000 mark, again with- 
out getting to court. 

Ironically, what none of these people 
knew was that the patent had been an- 
ticipated by prior publication in the 
“Gadgets” section of a magazine, The 
Tool Engineer, in 1949. Not only that, 
but in two subsequent issues other con- 
tributors to this magazine had sub- 
mitted improvements on the idea origi- 
nally published. 

In short, there were three prior pub- 
lications. So, in spite of the time, 
money and energy expended by indi- 
viduals in three firms, the patent was 
worthless in the first place. 

Is a patent worth having? Yes— IF 
and the if is a big one — IF the only in- 
fringers are likely to be smaller than 
yourself, with smaller legal budgets. IF 
the long price has been paid for an ab- 
solutely exhaustive search of prior 



The author, a former patent consultant, \t mmfant mar* 
keling manager of the National Twist Drill & Tgol Co. 
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American patents, IF an equally ex- 
haustive search has been made of for- 
eign patents. And IF somebody roosted 
in a well-stocked library long enough 
to assure the applicant that his idea has 
not previously been published in any of 
the thousands and thousands of tech- 
nical books, papers, magazines and 
trade journals. 

Or. looked at another way, IF the ap- 
plicant is reasonably certain his poten- 
tial competitors are no more willing to 
make such a serious search than he is. 

Part of the routine process of getting 
a patent is a patent search — prior-art 
research, normally conducted by the 
patent attorney or his office or agent, to 
see if the subject of the application has 




“You could Hilly esfewdfhe 1 7 •year 
patent life just S&arthing/* 



been anticipated in an earlier patent. 
Individuals and industry spend many, 
many thousands of dollars each year 
going through this process. Each of 
these individuals and corporations as- 
sumes when his patent is issued that 
he has, in effect, a license to make the 
product described and to exclude oth- 
ers from doing so. 

Yet how valuable is such a patent? 
Apparently this is left up to a court 
(after expensive litigation) to deter- 
mine because a patent is worthless if 
it defies a number of prohibitions: 

1. The idea must not be the mere ex- 
ercise of ordinary engineering skill. 

2. The idea must not be the substitu- 
tion of new devices, materials, or com- 
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ponents for those used in the past, 

3. It must not be mere enlargement 
of a previous device. 

4. It must have more than just 
change in form, proportions, degree, or 
arrangem e nt—espe daily when no new 
principles or functions are involved in 
the device itself, 

5. It must not be just unification or 
multiplication of parts, converting from 
manual to power, making a device mov- 
able. adding or omitting parts or func- 
tions, and so forth. 

In short, only a search of formidable 
thoroughness through previous patents 
gives any assurance that a given patent 
is valid — and it has to be taken to court 
for an opinion, in order to be certain. 

To strictly satisfy the law, the inven- 
tor must do the following: 

1. Be certain that his idea was not 
known, or used by others. 

2. Make a search through all patents 
in this and all foreign countries! 

3. Make a search through all applies- 

fPIgflgg turn tw MiJ 
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SCIENCE 



A KILLER 
SHARK 
MAY 
SAVE 

YOUR LIFE 



Sharks can be killers. Bui researchers hope that from sharks 



may come immunity to many diseases — and a cure for cancer 



PHOTO BY FUP SCHULEE. BUCK STAR 



By GRAHAM YOUNG 

HE SINGLE RUNWAY of Bimini 
International Airport sparkled in 
bright sunlight. I had flown to Bimini 
to visit the Lerner Marine Laboratory, 
famous for its study of sharks. It 
seemed impossible that from this tiny, 
out-of-the-way island could come great 
steps in the fight against cancer. 

A crowded bus bounced us from the 
airport to the lagoon side of South 
Bimini, and a small, down-at-the-bow 
launch chugged us across the channel 
to North Bimini. There, near Bailey 
Town, I got my first view of the sprawl- 
ing docks, pens and research facilities 
of the Lerner Marine Laboratory, a 
field station of the American Museum 
of Natural History doing pioneer work 
with sharks as laboratory animals. 

The original Lerner, destroyed by a 
hurricane, was started in 1948. It, too, 
had laboratories, shark pens and docks, 
but on a smaller scale. Bob Mathewson, 
the energetic director of the new labo- 
ratory, rebuilt the long, low buildings 
with their tropical-style eaves and cen- 
tral breezeway. Now spacious labora- 
tories flank airconditioned offices. Fish 
and specimen tanks line up behind 
them under an open-sided shelter. 

Mathewson took me on a tour of the 
installation, then brought me up to 

date on what his people were doing in 

shark research. All research is com- 



paratively recent, but over the past 10 
years the use of sharks as experimental 
animals has greatly increased. Experi- 
mentation with sharks is helping solve 
problems in human physiology, immu- 
nology and virology so that for all its 
sinister reputation the shark may prove 
to be more of a benefactor than a men- 
ace to man. 

National Institutes of Health Re- 
searchers are using sharks in their 
studies of cerebrospinal fluid, cell me- 
tabolism and cancer, Much knowledge 
of kidney physiology, osmoregulation 
and metabolism is coming from experi- 
ments carried out with the aid of the 
spiny dogfish, a species of shark, at the 
Mount Desert Island Biological Labo- 
ratory in Maine, 

Mathewson then gave me the run of 
the docks and shark pens where I met 
Dr. Michael Sigel, professor of microbi- 
ology at the University of Miami School 
of Medicine and a research associate of 
the Lerner Marine Laboratory. Dr. 
Sigel, with the aid of his island labo- 
ratory assistant, Morris Bowleg, was 
preparing sharks for blood tests. 

Each shark in turn was netted, lifted 
onto the dock and placed in a bath of 
anesthetizing fluid. A tag attached to a 
fin was checked and the number on it 

recorded. The docile shark was then 

transferred to the operating table. Dr. 
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SHARK PENS of Lerner Marine Laboratory on North Rimini hland fene« in ipatfmeni used in medical re- 
search, At right, anesthetized shark has blood sample removed for studies of cancer prevention in humans 



Sigel inserted a hollow needle into a 
blood vessel just below and In front of 
the tailfin and drew off the necessary 
sample. 

Over a period of several years, these 
blood samples have revealed the re- 
markable story of the shark’s double 
system of immunity, which is infinitely 
more protective than the more ad- 
vanced system of immunity known to 
exist in man. 

Sharks have specific antibodies such 
as our own, which provide protection 
against specific infection, and then they 
also have nonspecific antibodies which 
can defend their system against any for- 
eign invasion. This means that if a for- 
eign substance or virus is introduced 
into the shark’s system, it does not usu- 
ally become ill, as we might, while de- 
veloping an antibody specifically to 
deal with that invader. It has another 
line of defense that destroys the danger 
while the shark also develops a spe- 
cific antibody. 

Cancer cells, for example, when 
mixed with shark-blood serum, are 
killed; so are bacteria and viruses. Dis- 
covering the exact nature of this im- 
munity is a prime part of Dr, Sigel’s 
current research program. Further 
immunological studies of sharks may 
lead to a better understanding of can- 
cer immunity in man. 



However varied and important the 
bulk of marine research may be, that 
concerning sharks is bound to grip the 
public imagination. Dr. Perry W. Gil- 
bert, possibly the most quoted shark 
expert in the world today, is a research 
associate at Lerner where he performed 
much of his early work. He is now di- 
rector of the Mote Marine Laboratory 
where I discussed shark research with 
him. Mote was founded by the noted 
shark-behaviorist, Dr. Eugenie Clark. 
From the work of these scientists, as 
well as many other researchers, 
emerges what is probably the most 
complete story of the shark available 
today. 

Sharks are found just about every- 
where there is water, including many 
rivers and even some fresh-water lakes. 
They are common and deadly in such 
tropical rivers as the Zambezi and the 
Amazon, as well as in Lake Nicaragua 
— but a fatal attack is also on record in 
Matawan Creek, N.J.! 

What then are the chances of being 
attacked right here around the shores 
of the United States? 

What can be done in the event of an 
attack and how likely is an attack to 
prove fatal? 

However terrifying the possibility of 
shark attacks sounds, there is solid 
comfort to be derived from statistics: 



JUNE 1971 



71 






BASKING SHARK 
NldXimum length 45 fe*tt 



WAKO shah k 

M^inium Ininqih 
1 2 feet 



You are more likely to be involved in 
an auto accident than even to see a 
shark in the sea; more likely to be 
rohhed or mugged than even to come 
close to a shark and more likely to be 
struck by lightning than actually be 
attacked and bitten by one. In the 
United States alone, more people die 
annually from bee stings than from 
shark attacks. 

What makes the shark attack so 
terrifying? Of the 250 to 300 living 
species of shark, not more than 25 to 
30 are reckoned as being of some dan- 
ger to man and not all are to be found 
"lengi'ii T b iei-i in American waters. Worldwide, there 
are probably no more than 100 shark 
attacks annually, with fatalities occur- 
ring in about 50 percent of cases. 



Maximum 






SPINY* DOGFISH 
limum leitglh 4 feet 



WHITE SHARK 
MdxtrrHirn length 
Zm feei 



BONNETHEAD 

Mi’dinum length S feel 



The most dangerous species are 
those which, when fully grown, range 
in size from approximately 8 to 18 
feet . The nine sharks that have world- 
wide reputations as man-eaters are the 
great white, bull, tiger, great hammer- 
head, lemon, white tip, mako, dusky 
and blue. There may be more and 
they are all probably dangerous before 
maturity, say from five or six feet up. 
Excepting perhaps for the great white, 
the aggressiveness of these species 
varies widely from area to area. The 
bull shark, for example, which may be 
the greatest attacker around the coasts 
of Africa, has a far milder reputation 
in American waters. 

The largest of all, the basking and 
whale sharks, are not dangerous to 



man for they stay closely to a diet of 
plankton and small fish even though 
they may reach a length of as much 
as 45 feet. 

Because most of us swim elose to 
shore and in l he warmest water we 
can find, the Greenland, porbeagle, 
six-gilled and seven-gilled sharks are 
no real menace, preferring either very 
cold waters or the deep oceans. In 
fact, there are no records of attacks 
by the Greenland shark at all and the 
only recorded attacks by six and seven- 
gilled sharks are in aquariums! How- 
ever, these four sharks may be con- 
sidered of potential danger to downed 
fliers or shipwrecked sailors in cold 
areas of ocean far from land. 

Vet even the mildest and smallest 




SAND’BAR SHARK 
MjiGmupin length 7 2/3 Teei 



DUSKY SHARK 
Mauitnum length 1 17/3 feel 



SMOOTH 
HAMMERHEAD 
Ma-iimum length . 
14 feet 



TIGER SHARK 

Maximum length 
30 feet 









SMOOTH DOGFISH 
Maximum length 5 feet 



SCALLOPED 
HAMMERHEAD 
Mdximtim length 
13 fwT 






shark will defend itself if attacked or 
provoked. There is a case on record of 
a lowly dogfish that turned on its young 
tormentor and inflicted severe arm 
bites. 

Obviously, it is not enough just to 
leave sharks alone. Many methods of 
control have already been tested over 
the past several years, but to date none 
of them has proved entirely practical or 
effective. 

The old, rigid sharkproof enclosure 
or fence is largely out of favor because 
it is at the mercy of storms and shift- 
ing seabed. It also limits the swimmer 
to relatively small areas and is expen- 
sive to maintain. The modern practice 
of “meshing” large beach areas involves 
the use of tough, flexible gill-nets placed 
in a staggered pattern out beyond the 
breaker line offshore. Sharks are 
caught while swimming through the 



net system. While this does not elimi- 
nate sharks from the area entirely, it so 
reduces their numbers that it also re- 
duces their hazard to swimmers. Wher- 
ever meshing has been tried, shark at- 
tacks have been spectacularly lessened 
in the immediate vicinity and in some 
cases eliminated. 

Commercial shark fishing can also be 
employed to thin out the shark popu- 
lation, Intensive fishing in and around 
the area to be protected has the same 
result as meshing. The advantage of 
this system is that it is self-sustaining 
from the sale of sharkmeat and livers. 
A disadvantage is that Ashing boats 
cannot operate in bad weather, allow- 
ing sharks back into the area. 

Bubble screens released from un- 
derwater pipes connected to air com- 
pressors may work in deterring certain 
(Please turn to jyage 170) 



HOW NOT TO BECOME SHARK FOOD 



1, Swim in the clearest water you can 
find, where there is more chance to see 
and be seen by a shark. A man in the 
water is a large and unknown quantity to 
a shark. This atone may discourage him. 

Z Use the buddy system; don't swim 
alone. 

3. Never enter the water with an open cut 
or wound. 

4. Swim rhythmically; don't splash. A shark 
reacts to irregular splashing in the same 
way it does to the flounderings of a 
wounded fish, if a shark is sighted, don't 
panic. Swim powerfully but rhythmically 
for the shore or the nearest boat, 

5. Wear a face mask, snorkel or scuba 
outfit. Clearer vision and greater maneu- 
vering power beneath the surface are 
added safety factors; so is a dark wet-suit 
covering body, arms and legs. With scuba, 
retreat from sharks along the bottom 
where you're safer than at the surface. 
€. Spearing fish under water is always po- 
tentially dangerous. A wounded fish strug- 
gles and bleeds, attracting sharks. Im- 
mediately put a speared fish into a boat, 
on nearby rocks or on the beach. Never 
attach a catch directly to belt or body. 

7. Shark hunting is not recommended even 
with power head, spear gun or bang stick. 



Anything but an immediately fatal shot 
leaves the dangerous combination of a 
wounded, vicious shark and a diver trying 
to reload in a hurry, 

8. Bright colors attract sharks more than 
dark ones, as do shiny buckles, wristwatch 
bands or metallic objects that reflect light 
and flash under water, 

9. Leave sharks alone in the water. How- 
ever smalt or harmless, they can alt bite 
savagely when provoked. From early eve- 
ning until dawn, sharks are more active 
and aggressive than they are by day. 

10, Sharks are scavengers and regularly 
cruise bodies of water where refuse is 
dumped. Estuaries, bays and ri vermouths 
used as anchorages are all high-risk areas, 

11, Diving from docks or ships is not rec- 
ommended. There are cases on record of 
sharks attacking such divers almost the 
moment they hit the water. 

12. Don’t be embarrassed to ask whether 
sharks have been reported in the area. 

13, If a shark does approach, face it at 
alJ times. If it comes closer, try fending it 
off or banging it hard on the nose with 
anything handy. In the face of possible at- 
tack. don't give up; many sharks have 
been driven away by a sharp blow on the 
nose, even from a fist. 
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German firms make electric truck 

Shown recently in Munich, a new battery-powered, 
flat bed truck is described as an "experiment to reduce 
air pollution.’' The three-ton vehicle is a product of 
several German films working together. Its motor 
(right) is installed under the truck bed. 





Single-place bicycle camper comes as a kit 



Bicyclers can have the comforts of trailer camping in Bike Mate Jr., a 50-pound camper 
that comes as a kit. The plywood, aluminum and canvas unit is 40 inches long and extends 
to 6 feet for sleeping. The kit is $139.95; Wheel Mate Corp„ Box 34. East Petersburg, Pa. 17520. 



Rotaries in cycles 

Wankel rotary engines have 
been adapted for use in mo- 
torcycles by a German firm. 
Two prototype machines, re- 
cently shown at an interna- 
tional fair in Cologne, can 
travel at speeds up to 80 mph. 
The manufacturer is NSU 
Werke, a well-known carmaker. 




JUNE 1971 



75 






PM OWNERS REPORT 



DODGE DART 



A Nationwide Survey Based on 
741,000 Owner-Driven Miles 



“ A FTER EXTENSIVE shopping and 
-t\. test driving, we decided it was the 
best car in its class/’ So said a Mary- 
land analyst about his Dart Demon, 
adding, , ,at the time, GM was on 
strike, so we looked at VW, Toyota, 
Datsun, Pinto, Maverick, Comet and 
Renault. For comfort and performance 
at about $2500, the Demon appeared 
far superior/’ 

In addition to these cars the analyst 
checked out, direct competition in the 
Dart’s wheelbase class (108-111 inches) 
includes Hornet, Valiant, Nova and 
Ventura II. Its price range contains 
some two dozen makes and four dozen 
models, domestic plus foreign, yet last 
year Dart placed 10th in the U.S. sales 
race (Maverick took 3rd, Valiant 7th 
and Nova 8th) . So owners of new Darts 
had plenty of decisions to make. 

“Wkat originally attracted you to the 
Dart?’* we asked on a recent ques- 
tionnaire. 

“Low maintenance and excellent 
dealer service,” answered a Pittsburgh 
potter. “I had 100,000 miles on my 1965 
Dart; no trouble, and the dealer is 
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great,” wrote a Pennsylvania steel- 
worker. “Easy for my wife to park, and 
that’s important," said a Jersey police 
lieutenant. And an Ohio insurance 
agent mentioned, “I liked the styling 
and had heard others remark about 
how long they’ve gone without prob- 
lems." 

The Dart is one of those untemper- 
amental, predictable machines that does 
what it’s supposed to, and owners 
agree that it does it well. The Demon 
and Swinger coupes are far enough out 



DART FUEL MILEAGE CHART 

SZS-Cir.-in. Six 




LOCAL 10.fi 13.5 164 19.3 22.7 

TRIPS M4 174 20.0 nj 2iA 






Almost Quirkfree Car 
...But Not Quite 




OWNERS WOULD LIKE A FLAT DASH TOP, the wiper switch relocated and the washer pedal taken off floor 



to satisfy most drivers' urge for the ex- 
otic (only 24.1 percent chose four-door 
sedans). Flashy performance wasn’t 
what Dart buyers were after. A mere 
0.4 percent ordered the 340-c.Ld. V8 
and/or four-speed. The majority chose 
the respected, reliable, amply willing 
and economical 225-inch Slant Six. 

In response to “Have you had any 
mechanical troubles so far?” 67.4 per- 
cent said they'd had none — an above 
average record. Of those who said yes: 
"Cotter key broke on gearshift lever, 

TORSION BARS up front and asymmetrical leaves 
behind provide good comfort plus level cornering 



Fixed it with a bobbypin.” "Seat 
latches do not catch properly/’ "Minor 
adjustments on side windows and 
heater cable/ 1 “Transmission cooling 
line came loose.” "Dealers replaced 
both rear shocks and wiper motor/’ 
“Carb needed adjustment.” Most me- 
chanical ills were of this minor nature, 
easily corrected by the dealer. 

One unusual area that came in for 
nagging complaints were the windshield 
wipers and washer. "Wipers stop for no 
apparent reason,” said an Alabama busi- 

VINYL SIDE MOLDING (optional) wprdt off ding* 
Snow piles up an the rear bumper, hides tail lights 









nessman, “Relocate wiper blades to 
improve vision.” — Pennsylvania in- 
dustrialist. “Left wiper does not clear 
far enough into left corner.” — Michi- 
gan lathe operator. “Wiper switch is 
directly behind shift lever, so to turn 
it on you have to reach through or 
around the wheel.” — Missouri locomo- 
tive engineer. Several owners also 
mentioned the tiptoe (floor-mounted) 
washer pump, saying it gets in the way 
and is unhandy to press. The Dart 
does offer an electric washer, but most 
salesman don’t push it. 

Then we asked, “Jn general, what 
do you think of your Dodge dealer’s 
policies as to courtesy, sales methods, 
fair dee lings, etc.?" Replies: “Excel- 
lent." “Courteous, low-pressure, as 
fair as any (i.e, buyer beware!)” 
“Friendly and truthful.” “Most out- 
standing dealer I’ve known. Salesman 
continues to handle requests long after 
sale. Service manager will talk to 
you!” “Unfortunately it’s necessary to 
shop around because first offers are 
never fair to the purchaser.” “All sales 
policies are just a game. You have to 
beg to find out the best deal.” “Ruth- 
less, misleading, unfair! I will never 
buy another car from this dealer nor 
recommend him to anyone.” “Courte- 
ous, fair, considerate, patient, eager for 
the customer to be satisfied.” 

What do you think of the quality and 
luorkmanship of your new Dart? “No 
complaints.” “Poor.” “Fine.” “Satisfac- 
tory.” “Typically American — no pride.” 
“Fair, but a little cheap on the dash- 
board.” “Very good.” “Good for price 
of car.” “Quality control could be bet- 
ter-paint, especially.” “It could be im- 
proved, but for the money and com- 
pared to other makes in the same 
class, it’s above normal.” “Poor, but no 
worse than expected.” “Excellent — 
my Dart was built in Canada, which 
may be why.” “Fair — interior ornamen- 
tation and plastic poorly aligned; paint 
runs in a couple of spots.” 

What would you like to see changed 

235-CJ.D. SIX ENGINE was choke of majority with 
31 S Y8 second- Only 0.4 percent hod 3 J0 c,i,d. VS 
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AMPLE TRUNK accept* flat luggage but some own- 
er* said ihey'd prefer space added to rear seal 



GAS FILLER clutter* trunk, Cylinder in corner is 
vapor separator attached to 17-gqllon gasoline tank. 



Summary of 1971 Dart Owners Reports* 



Yatni miles driven 


741,114 


Average mile* per gallon: 

IU, 


local driving , 


1? -3 


long trips 


l?.2 


225-cu. in, Sol 


local driving . 


l*.4 


long trips . . 


.20.0 


3l5-cu.4n, V8 h local driving 


.14.5 


long trips „ 


J7 .4 


Engines: 


ITS-Cu.dfi. Six ............. 




225-cu.4n. Six 


57.4 


3l8.cu.-in. Vfl ............. 


28.3 


MB-cti.-Tn. V8 


. 0-4 


Transmissions: 


Automatic 


03-7% 


3-speed manual 


.15.9 


4-speed manual 


. 0.4 


Strip; 


Demon coupe 


.35.1% 


Dart 4- door sedan ... . . 


. ?.* 


Dart Custom 4 -do or ted am 


14.5 


Swinger hardtop 


. 40 J 


Why Hie Dert? 


Styling 


2®.l% 


Economy 


.24.0 


Past experience 


25? 


Slie . . . _ . 


.23,2 


Pr Ice . . . + s + f » + , f i . . r . t . t . , 


.12.3 


Reliability 


. 7.5 


Specific likes: 


Handling *,.*■.■«**»***** 


.57,*% 


Style 


.40.1 


Eta n^ 1 my 


,35.? 


“Percentage* might not equal IM% 



Comfort 


14.2 


Ride , 


13.2 


Performance ........ 


13-3 


Situ 


12 7 


Power . , . , 


#2.1 


Specific dislikes: 


Poor gas. mileage 


<0.4% 


Rattles . 


I»i 


Poor workmanship ... 


7,0 


Poor material* 


i . + c ■ ■■ *h4 


Bad dealer service . . 


*,0 


Wtiat changes would you like? 


Better workmanship 


9 5% 


Better wipers 


S.9 


Rear vision . 


8-4 


More leg room 


7-8 


More headroom , , T r 


,7.0 


Bigger tr-unk ,., r , 


4.7 


Change seat style . . 


*,? 


Had any mechanical trouble? 


No ......... 


47.4% 


Yes . 


32.* 


What kind of trouble? 


Brakes 


13,0% 


Carburetor 


10.4 


Transmission ........ 


,.... 40.4 


Electrical 


7,1 


Wheel bearings . . . 


7,8 


Cold starts 






Did you repair it yourself? 

No 4% 

Yes .2* 

Dealer repairs satisfactory? 

Y ei lj . ,. ■■ • ■ f if ^f ■ f I ^ f f ■ f ■ ■ 5® "7'lp, 

No .. . 41.3 

ui to rounding and/ or insufficient data. 



U the Dart your only car? 

Y*s 517% 

NO f . iffpi 1 fi lift f B f ■ 3 



Other cars owned; 



Dodge . . „„+++*.+ *+«**■+. . 


37-B% 


Chevro let 


15.0 


Ford . . . 


.11.5 


P 1 v mouth 


.10,* 


Pontiac 


. 7 7 


Volkswagen ...... „ . 


. B.B 


Accessaries /power options: 


Automatic transmission 


93-7% 


Power steering 


51-9 


No accessories 


38.1 


Airconditioning ,. T . r+ + 


.71-2 


Vinyl tap + 


.18,* 


WhitewaH tire i 


MX 


Tinted glass , + 1 


. 1 1.2 


Power brakes „,,*+«**»-* 


. ?,l 


What accMSories/optioRi would 


you Of dor next time? 




The same „.*,**,***■ 


.57.1% 


Aire auditioning 


-12.0 


Power brakes . . . 


.10-* 



Power steering ..***+.*«*.. P-5 

Rear defroster 5.5 

Age distribution of owners'; 

15-2? yean 25.5% 

30-4? yean 51.7 

50-plus .....ff..»f^if*^-.3M 

Would yew buy another Dart? 

Yes -Y7'?% 



in your Dart? “Add front vent wings.” 
“More rear legroom.” “Cars should be 
built with 1935 rear seats. Who needs 
all that trunk when a large back seat 
would be twice as practical.” “Drop the 
price.” “Make the dashboard top flat so 
it forms a shelf.” “Better workman- 
ship.” “Something to indicate center of 
the hood as a guide.” “Seat belts are now 
separate for shoulder harness and lap: 
should be combined.” “Move shoulder 
harness forward four inches for better 
comfort.” “Two inches more head- 
room.” “Move windshield washer ped- 
al or give us a better system,” 

How about specific complaints? “Lots 
of wind noise at speed.” “Tall driver 
can’t see high-beam telltale.” “Lousy 
wipers.” “Gas filler slops gas, brakes are 
slow to react." “Amount of pedal pres- 
sure required to stop car.” Rear win- 
dow collects snow, as does bumper, 
which obscures taillights.” “Wind noise, 
and at 78 mph rear end starts to float 
and bounce in crosswind.” “One-year 
warranty,” “Too many safety straps — 
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eight on the front seal alone.” “Rear 
passengers can’t see over high front 
seatbacks.” “Can't open windows in 
rain; no vent to exhaust smoke.” Of all 
Dart owners, 24,3 percent said they had 
no complaints. 

Finally, we asked, “ AU things con- 
sidered , what are your specific praises 
of the car?” “The Slant Six — the body 
will never last as long.” “Solid, eco- 
nomical.” “Good performance, looks, 
gas mileage, easy to handle and park.” 
“Handles nicely, excellent in winter 
driving, well balanced al] around,” 
“Like the roadability on turns and com- 
fortable ride due to torsion bars.” 
“Good gas mileage.” “I like everything 
about it — handling, size, style, power, 
performance,” “Excellent handling, es- 
pecially on ice and snow.” “It serves 
its purpose.” “It’s the right size for 
commuting; the 225 Six is real gutsy, 
with reasonable economy. As far as I’m 
concerned, the Dart is just what the 
Volvo used to be before it went Ameri- 
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NEWS BRIEFS 




Freezing for building 

Engineers used the not/el method of freez- 
ing the ground before drilling holes for con- 
crete pi Hers that support the new Marine 
Midland Center (model, above) in Buffalo. 
Around the site of each of 24 pillars, pipes 
(upper right) carried refrigerant down some 
40 feet to bedrock: then holes were drilled 
(right) and concrete poured. The frozen earth 
kept ground water out of the excavations. 





Spectra I 

Spectra I is a two-engined mini-hovercraft 
that will travel over land, water and snow at 
speeds up to 60 mph. The craft, which has 
a 25-hp propulsion engine and a 20 hp lift 
engine, is manufactured by MHV Industries, 
Ltd., of Ottawa. It was first introduced in 
1969. but since that time has been modified; 
improvements include a new neoprene skirt 
to reduce spray over water, 
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'Mole’ digs in South Africa 

An eight-m tie-long tunnel is being drilled 
through a mountain in South Africa to form 
a link in a new canal under construction in 
the Orange River Project. The "Rock Mole." 
a giant tunnel-drilling machine (shown), was 
recently imported from the United States to 
cut through the mountain. Its drill points are 
arranged in a circle and can cut through rock 
at a rate of 10 feet an hour, 

POPULAR MECHANICS 





Hedge trimmer on a track gives a straight cut 

A homemade, three-wheeled rig that's guided by a wooden track (left) enables S. E. Hebert, 
Grosse Points Woods, Mich., to come up with a perfect hedge trim every time. An arm on 
the device adjusts to hold electric trimmers horizontally or vertically. With two wheels of the 
rig in the track, it makes a straight cut as Hebert pushes it. 




Scuba archeologists learn to map underwater 'finds’ 

One of the techniques taught by Or. John Weachter to underwater archeology students in 
England's Institute of Archeology is that of carefully plotting underwater "finds.” A 40- 
foot-square grid is marked out over a simulated wreck with stakes and tape. Using a plastic 
board and grease pencil, students dive on the "wreck" and map the artifacts on their boards. 
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Sports or cargo ACV 

Two versions of the Hoverover air-cushion 
vehicle — a two-seat sports ACV and a single- 
seat cargo-carrying machine — are being pro- 
duced by Canahover Div. of Gogue Electric 
Manufacturing Co., Paterson, N.J. The two 
models are virtually identical; the industrial 
version, however, has a cargo well aft of the 
operator. The craft is powered by three en- 
gines, two of which provide thrust through 
ducts at the rear. The third engine supplies 
lift. The 16 Vi -foot vehicle travels 40 mph 
over land, 35 mph over water. 
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By MICHAEL LAMM. West Coast Editor 

A SURE WAY TO MISADVENTURE is to just grab a map and go. Long- 
. distance vacation driving should be the family’s adventure of the year, but 
can turn sour and result in many a midnight ride in search of motel or camp- 
ground— if you don’t do your homework. 

Only 10 or 15 years ago daily driving range was uncertain; it was hard to es- 
timate how many miles you could cover a day and where to plan your overnight 
stops. Today, the near-complete Interstate Highway System promises a more 
certain and greatly increased range. You can go faster and farther on a vacation 
or business trip. In 1956 travelers on pre-IHS routes averaged 1300 miles on 
10-day vacation trips. In 1970, a survey showed that drivers now average 2400 
miles on 10-day trips— an increase of almost 100 percent. Stretches that used to 
take all day 15 years ago now take only a few hours. You bypass or whiz across 
cities and towns; hills are gentle grades; the roads are wider, and you’re well 
separated from the glare of oncoming headlights; interchanges are limited 
access; signs and markings, nationwide, are uniform and logical. Logical, that 
is, once you know the code. 

If you know the sign numbering system, if you compute your fuel consump- 
tion and plot your day’s driving, and if you pick the right maps and guides and 
know how to use them— you can roll up the miles without a single time- 
consuming delay and arrive at your motel or campground on schedule. 



HOW TO READ INTERSTATE SHIELDS- Interstate routes have either one or two-digit numbers: 
even for east west, odd i or north -south. You will find shields, though, with threendlgit numbers. It 
the first figure it even, it designates a loop through or belt around a big city (example. Interstate 240 
around Memphis}* Three-digit numbers with the first figure odd denote spur routes— off shoots that may 
or may not connect with adjacent Interstates, Long-distance Interstate shields are red -white-blue; white- 
green shields mark routes that serve business areas from Interstate interchanges. 



V GEORGIA 



MISSISSIPPI 
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FLORIDA 
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AUGUSTA 



BOSTON 
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is the longest Interstate, bisecting 
"OLr t ^ e country in nearly a straight 
(that is, for a highway!) line in its run from 
New York to San Francisco (see map on 
pages 82-83). It has, however, in a New 
Jersey portion of its 2910-mile length, an 
incomplete section that forces you to leave 
the fast, smooth new concrete and get into 
a super bottleneck. It's a heavily traveled 
stretch, and you won’t be alone in the crawl 
along Route 46 through Hackettstown. 

There’s a 100-miie stretch of 1-80 be- 
tween Laramie and Rawlins, Wyo . that, con- 
trary to some maps, is open. The National 
Safety Council’s map carrying a 1971 copy 
right, for example, shows the stretch in- 
complete. Most maps are published annually. 
Some oil company maps will be hot off -the - 
press at newsstand time of this issue of PM. 
Some will be marked ’71 r 72, but even they 
may be inaccurate in their projections of 
IHS opening dates. Since incomplete little 
bits and pieces of Interstates — such as those 
on 1-80 between Sait Lake City and Reno— 
are opened when ready without much fan- 
fare, oil company touring services are not 
always aware of the openings, and even their 
master maps can’t be kept up to date. 

Driving unopened portions of 1-80 between 
Salt Lake City and Reno causes little lost 
time since you use the original U-S. 40 with 
no appreciable detours. 

1 _"| 4"* is the southern comfort route- — if 
you've got a ^conditioning in your 
car! When complete, 1-10 will connect Jack- 
sonville, Fla., with Los Angeles. Several long 
stretches, however, are yet to be completed. 
Most formidable are a 200-mile stretch across 
the Florida panhandle; a shorter but more 
confusing section both east and west of 
New Orleans; and a Jong haul (350 miles) 
through Texas between San Antonio and 
El Paso. A length of (-10 running west from 
Phoenix for about 100 miles is also not open, 
but is not a particularly difficult drive. From 
just before the California border — formed 
here by the Colorado River — you’ve got clear 
sailing all the way to Santa Monica where 



-LEGENO- 



I I HO AO COMPLETE 

Mi ROAD NOT COMPLETE 



MIAMI 

MEXICO 



INCOMPLETE INTERSTATES 

Among incomplete sections of the Interstate* 
shown in the accompanying mopi r icme ore un- 
der ton si ruction, other* are in the engineering 
right-of-way itoge, and a imp 1 1 percentage are 
In a preliminary statu* with public hearing* 
being, conducted on route location*. Predicted 
date* of opening that appear an many mop* 
ore subject to Innumerable variable*, from 
weather to shortage of construction materials, 
A* sections ore opened, they ore recorded by 

the UrS. Deportment of Transportation, federal 
Highway Administration, Washington, D.C. 
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1-10 terminates and connects with another 
highway in the interstate System: 1-5. Run- 
ning north-south, all the way from the Can- CANADA 
adian border to San Diego, 1-5 is part of the 
complex Interstate system. Generally, how 
ever, other Interstates are shorter inter- 
connections rather than the long, coast-to 
coast or border-to-border routes shown here 

GREAT FALLS' 

I QC connects the outback of Maine i 

with the glitter of Miami, It's the j 

longest of the odd-n umbered, north-south MlS30ULA \ 
Interstates. It's the route of vacationing ^c l < 

Easterners, with Florida the favorite destin- , 

ation. Several smalt gaps still dot the route, bjuiM 
but the most formidable incomplete stretch l 1 

is that through South Carolina and Georgia. 7 ,, | 

The over- 200-mile break forces you to use \ | 

U S, 15 and 17 for the leg which takes you V ' 
through Savannah. For now, this break leads 
experienced Florida commuters to use alter- 
nate Interstates such as 1-75, 85 and 81, 



UNITED STATES 

SWEETGRASS 



WYOMING 



vellowstone 

national 

park\ 



IDAHO FALLS 



a * so enc * s in Fl or *da Tampa. It 
“ * begins at Sault Sainte Marie, 
Mich., and runs through Detroit, Toiedo, 
Cincinnati, Knoxville, Chattanooga and At- 
lanta. on its nearly complete, southward 
course. Three gaps — in Northern Michigan, 
Tennessee and Georgia — are currently no 
more than 50 miles each and are bridged by 
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LAKE CITY 



COMMUNICATIONS MONITORING of Intestates in- 
cludes CB radio and lyitemi iueh as this enabling 
pasting motorists lo send aid to disabled vehicles 



COVE FORT 



Photocell pickup 
transmits headlight 
signal to authorises 
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NAT'L 

PARK 



Passing motorist Hashes 
lights at ihis point 



NEVADA 

\ LAS VEGAS 



FLASH 



HOOVER, 

DAM 



Sign < below) instructs 
passing motorist to 
Hash headlights three 
limes at sign ahead 
to bring aid to driver 
of disabled car 
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RimttSs Inn ]Q0 Ffn 
Tel (912 i 2421225 

i WI> 54 I 
Tea <912) 244 4350 

QudI ity Count Voter 
Tei (9121244 4520 

Ray*! Gastke (SB? 

Sterne's Sta»k Kwse 

I ?S Mole* 7.3 Bni* 
let (912) 242 4253 

■Big Burger (SB> 

Rest&urjnl {R} 



STRIP MARS for In-ter^tpte routes ore availobie from various source*. The besl is the ''Interstate Pictography 
presentation of Humble T revel Club,, currently avaitabFe only for New York to Florida via two routes* 1-95 
and I-95/S5/75. TypFcol tertian* shown here, illustrates how each Interchange flgn is shown os Ft actually 
appears on the road- All services half o mile in either direction of the interchange are detailed 
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ellens&urg 



WASHINGTON 
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local roads that closely parallel the portions 
of 1-75 under construction. 



T OK is the midwest’s north-south ex- 
*L~OeJ press route from Duluth to 
Laredo and all points between- — the Twin 
Cities. Des Moines, Kansas City, Wichita, Ok- 
lahoma City, Dallas/ Fort Worth, Austin and 
San Antonio. To provide service to both Fort 
Worth and Dallas, 1-35 splits just north of the 
two cities into 35E and 35W. If neither is your 
destination, 35W through Fort Worth is the 
more direct. Of the gaps in 1-35, some are un- 
der construction, others have only proposed 
route locations. One such stretch between 
Kansas City and Wichita can be bridged using 
U.S. 50 through Waverly and Lebo or a com- 
bination of 170 and the Kansas Turnpike if 
you want the faster, although slightly longer, 
route. 



1 ET when complete, will make the long, 
— rugged trait from Sweetgrass, 



Mont., across the Rockies and desert to San 



Diego, a much smoother trip. 1-15 replaces 
U.S. 91 which is the original route and the 
one still used between gaps in Interstate 
construction. The two biggest incomplete 
stretches — between Helena and Idaho Falls 
and between Salt Lake City and Las Vegas — 
are formidable obstacles to setting driving 
time records, but at least are not sprinkled 
with construction flagmen pointing to detours. 



1-90 provides clear sailing for any Bos- 



tonian on his way to Seattle — un- 
til he gets to the Wisconsin-Minnesota border 
at La Crosse, that is. 1-90 is complete to that 
point but from there on it’s more westward 
whoa than westward hot Alternating complete 
and incomplete sections from the Mississippi 
westward keep you bouncing from wide, high- 
speed 1-90 onto U.S. 16 and 10 and back 
again. Definite route locations of 1-90 have 
been determined, construction is under way 
and sections will open as soon as ready. AAA 
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MAP AND GUIDE SOURCES 



CAMPING AND TRA1LERING 



If YOU PLAN TO CAMP or trailer along the Interstates this 
season, the following guides and directories will come in 
handy* 

Campground Atlas of the U.5 r and Canada. Lists over 16,000 
campgrounds on detailed maps. $3.95, Kj I m bach Publishing 
Co , 1027 7th St., Milwaukee, Wls. 53233, 

Campground A Trailer Pari Guide. Mils more than 15,000 
campgrounds in the United States and Canada. $4.95,. Rand 
McNally k Co . Bo* 7000, Chicago, ML 60680. 

Campground Guide for Tent and Trailer Tourists, lists facili- 
ties in the United States (including Alaska} and Canada. 
$1.50. Campgrounds Unlimited, 505 Main St* Blue Rapids, 
Kens. 66411. 

Camping in the National Park System. 20 cents. Supt* of 
Documents, US. Government Printing Office, Washington, 
D C, 20402. 

Camping Mops, U.S.A. $3.95. Camping Maps, Canada. $2.95. 
Private Campgrounds, U.5.A., and Overnight Trailer Parks. 

$3-95. All from Glenn & Dale Rhodes, per 2*552, Palos Verdes 
Peninsula, Calif- 90274. 

Camping the National Forest*. 20 cents. Supt. of Documents* 
U.$ Government Printing Office, Washington, D.C. 20402, 

Dsn parry's Guide to Northeast Camping Areas, S2 Outdoor 
Publishers* Bo* 155* Rocky Hill, Conrr. 06067. 

Kamp grounds of America, lit., Box 1138, Billings, Mont.. 
59103* issues free directory of its privately owned camp- 
grounds. 

National Assn. Of Campers & Hikers. 7172 Transit Rd-. Buf- 
falo* N.Y. 1422 1, distributes Camper Guide to members. 
Family membership is $5; renewal, $3 per year. 

Red Cross First Aid Teitbook, 75 cents. Available at any local 
Red Cross chapter 

Sunset Western Campsite Directory. SI. 95. Une Dock Co P 
Menlo Park, Calif 94025. 

Travel Trailer Guide- $3.95. Lists and maps over 15.000 U-5. 
trailer parks. Rand McNally k Co.. Box 76(30. Chicago, ID, 
60660, 

Travel Trailer Park Guide. $1, Mobile Homes Manufacturing 
Assn., 20 North Wacker Or,* Chicago* III. 60606. 



ALL MAJOR OIL COMPANIES issue state and regional maps 
that Include the Interstate Highway System, but listed be- 
low are special maps and guides that focus on the IHS 
specifically. Many are free for the asking. 

Most major oil companies also provide trip-planning and 
travel services, sometimes to all credit-card holders, more 
often to members of their "travel clubs. 11 If you're planning 
a long trip, joining such a club can be well worth the nominal 
cost. For one thing* they usually hand out quite comprehen- 
sive atlases and guides. 

The list below is representative of what Is available. In 
addition, car- rental agencies, RV dealers, automakers* public 
relations departments and motel associations offer free 
maps and guides. 

American OH Da. Dealers distribute four free regional map/ 
brochures that include interstate strip maps, Each shows 
mileage tables, motel listings, reservation information, inter- 
changes and indicates toll roads and incomplete sections of 
I he IHS, 

Conoco. Dealers distribute free 16-page Tou raids Interstate 
Travel Guide, which has four maps, comprehensive travel de- 
tails (mileage chartSj temperature, humidity tables). 

Rumble Oil Co. Humble Travel Club provides perhaps the 
most complete, detailed strip maps available. The first (and, 
so far, only) "Interstate Pictograph ,H gives mile-by-mite 
account of two IHS routes to Florida from New York. It shows 
motels with numbers of rooms, restaurants* cafes* camp- 
grounds* major intersecting routes, mileages between cities 
and Interchanges and much more. 

Marathon GH Ch. dealers distribute a map of Interstate 75 
with Marathon station locations. Marathon Travel Bureau dis- 
tributes Rand McNally Road Atlas and Travel Guide. 

Mobil Oil Co. Among several major oil companies that dis^ 
ti ibute Traveled* Interstate Map and Directories. These con- 
sist of nine individual strip maps that focus on specific 
Interstate routes and areas* with very complete, detailed 
listings of sights, facilities, connecting routes. Mobil also 
puts out Mobil Travel Guide series In seven regional editions, 
rating over 23*000 hotels* motels and restaurants in the 
United States and including road atlas. 

National Advertising Co,* a subsidiary of 3-M, publishes and 
distributes very comprehensive maps with fold-out guides 
io sights* motels, restaurants, local attractions. Maps include 
mile-by-rnile accounts. Available free at many service sta- 
tions. comes in editions for nine region^ but dees not cover 
entire country. 



Woodall 1 ! Mobile Home A Travel Trailer Prk Direct* y. 62. 

Trailer Travel Magazine, 740 Norlh Rush St., Chicago. Ell. 
50611. 

WflQdftirs Trailering parks t campgrounds. 13.95. plus 55 
cents postage. Woodall Publishing Co., 500 Hyacinth PI., 

Highland Park, 111. 50035. 



Rand McNally A Co. This famous mapmaker publishes maps 
and travel guides for many major oil companies and others 
Some books and atlases are available at bookstores: Road 
Atlas k Travel Guide, Campground k Trailer Park Guide, Road 
Atlas U.S./Canada/Merico. Pocket Road Alias, U.S. 

Ttxica. Distributes very comprehensive R.ind McNally T:aVi| 
AHas. Includes city maps, events calendar, national parks* 
map of Mexico. Texaco also publishes Travel Tips plus indi- 
vidual state maps, distributed free to motorists. 
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This do-it-yourself 
center provides all the 
tools and expert advice 
for guys— and gals— who want to 
save on expensive car repairs 



By JAMES H, PICKERELL/ Photos by the Author 
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REBUILT ENGINE cost $400 
for my VVV and it still used 
oil. No one could or would explain 
what was wrong so I decided to fix 
it myself.” 

This is what attractive Mary Fisher 
recently told Harold Ran, co-owner 
of the Auto Hobby Center of Seat 
Pleasant. Md. He and partners John 
ttinn and Jacob Brogger hear stories 
like this every day. It is for these 
car owners, bedeviled by poor-qual- 
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Pocket the Labor Costs 



ity, high-cost repair work that they 
started a do-it-yourself emporium. 

A tune-up at the Center, for exam- 
ple, costs about $20 — as compared to an 
average of $62 in local garages. A 
brake job, estimates customer Conrad 
Faunce, cost him under $30 as com- 
pared to $60 outside. And, “One of the 
nice things,” Faunce adds, “is that 
you’ve got both a man to steer you 
straight and special tools like a brake- 
shoe micrometer and a hone for clean- 
ing brake cylinders.” 

For just $2 an hour the customer has 
the use of all the basic tools in Amer- 
ican, metric and British sizes, dwell 
meters, tachometers, timing strobe 
lights, brake-drum micrometers, valve- 
spring compressors, clutch- alignment 
tools, brake tools, engine packing seat 
tools, hose-clamp pliers and oil-filter 
wrenches. Then there are two A-frame 
hoists and a 30-ton arbor press. 

The expert advice comes from Rinn, a 
retired Navy flyer, and Rau and Brog- 




VW THAT USED OIL brought Mory Fisher to the Cen- 
fer where Harold Rau txpFained the problem to her 

DO-IT-YOURSELF transmission job becomes possible 
with everything from creeper to wrenchet at hand 




ger who are both retired Air Force 
colonels. After opening the Center a 
year ago, they are now operating with 
15 bays, have added a parts department 
and are doing a thriving business. 
“We’re open from 10: 00 a.m. to 10: 00 
p.m. seven days a week,” says Rau. 

Amateurs are encouraged to hire 
professionals for complex jobs such as 
valve grinding, welding or boring cyl- 
inders, but they can save a lot by tear- 
ing down and rebuilding the engine. 

The customer gets his parts at dis- 
count: sparkplugs, oil and air filters, 
car-tuning kits, alternators, generators, 
pistons, rings, valves, exhaust systems, 
headers, manifolds, wheels and tires. 

With the proven popularity of the 
Auto Hobby Center the next step will 
be to set up others. “The best thing 
about the Center is that I’ve learned 
enough to avoid getting taken,” says 
Susan Eberly, a young Washingtonian. 
“My only problem now is that my boy- 
friend wants me to fix his car!” * * * 



PULUNG ENGINE is eosy as Bill Smith, manning ihe 
chain, demonstrate* with the help of Bobby Morris 




NEWS BRIEFS 





An 11,600-bhp "pusher’* tug, now being 
built for the Ingram Corp., will fit into a slot 
in a giant barge to form 3 unit that is a 
maneuverable, seagoing "ship." Key to the 
combination is a set of Pine hydraulic cyl- 
inders that join tug and barge (drawing). 




High-powered mailbox 

During his years as a professional soldier, 
Henri Simone of Ekeren, Belgium, gathered 
a large collection of military souvenirs. 
One of the items, a bomb that he got at 
an airfield near his home, now stands in 
his yard where it serves as a mailbox. 




Driverless grader is fast and accurate 

Following a line (barely visible in the photo) that runs along its work area, a driverless road 
grader has demonstrated on a construction job that it can work faster and with more pre- 
cision than a man-controlled machine. Because the sensor-controlled grader is more accurate 
(it never strayed more than one-eighth inch from the roadway), it can move faster and thus 
do more work than a machine with a driver. The robot grader is the invention of Bobby Brown 
of Norfolk, Va. 
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Undersea tanks store oil from the Fateh field 

When expansion of the Fateh offshore oil field is completed in 1973, three 20-story-high 
storage tanks, anchored to the floor of the Arabian Gulf, will be the heart of the complex. 
One tank, shown being towed to the site, is already in use. Each tank holds 500,000 barrels. 




Jolly white giant is a playground 

Inspired by the famous "White Figures" that are carved into the chalky soil all over 
England, architect Brian Yale designed the Long Man of Lansbury to decorate the roof of a' 
London shopping center. The 168-foot figure incorporates a playground for children. 




Inventor says rollers can replace ribbons in typewriters 

The Micro-Well, which retains ink by a controlled capillary action, has 50 to 100 times the 
inking capacity of the familiar inked ribbons of office machines, according to inventor Sam- 
uel Redman. At right, he demonstrates that a very slight squeeze releases ink; on a typewriter 
(left) the ink would release onto the typeface. Elastolabs Carp, is the maker. 

JUNE 1971 
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Prepared in cooperation with Roger S. Siiasluwa, Director, Internationa! Inventors Assn., fnc. 



PM S PICK ■ OF THE NEW INVENTIONS 



CONVENTIONAL 
CHUTE OPENS 
AS PILOT 
EJECTS FROM 
DISABLED 
PLANE 



BALLOON 
POPS OUT 
FROM TOP 
OF CHUTE 



CHUTE 



TO FUEL TANK - 
AHD CONTROL VALVE 



HOOKS 
DEFLATE 
BALLOON, 
CATCH IN 
FABRiC 



CHUTE 

collapses 

AS BALLOON 

INFLATES 



PICKUP CABLE 
SNARES BALLOON 



PILOT IS 

HAULED 

ABOARD 

RESCUE 

PLANE 

0V WINCH 






1. PICKED UP IN MIDAIR, flier* parachuting from 
□ diiahled plane could be saved from falling into 
enemy bonds with this do ring pfon for airborne 
rescue- As soon as a chute opens, a second bog i* 
released at the top r filling quickly with air, A small 
gas burner at the base, controlled by the flier, heats 



fhe air r producing, in effect, a hot-air balloon. The 
balloon slows the chute 1 ! descent so that a pickup 
plane trailing barbed cable* can snare the fabric 
with its hooks and haul the airman aboard to safety. 
In the event that no pickup plane h near, ihe flier con 
shut off the gas burner and then descend normally 




LID EXTENDS 
ON IMPACT 
TO FORM 
ROLLOVER 
SUPPORT 



HfNGE 



TRUNK LID 
IN NORMAL 
CLOSED 
POSITION 



PIN ^ 
SLIDES 1 
UPWARD 
IN TRACK 



EXPLOSIVE 



CHARGE 



2. PQP4JP ROLL BAR keeps you from being crushed 
or trapped under an overturned convertible. The 
trunk lid is hinged In two sections so It's farced 
upward in a crash, farming a V-shaped supparl to 
raise the rear of the car aft the ground. This plus 
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the windshield provides sufficient clearance under- 
neath to permit occupants to crawl out unharmed. 
The device is actuated automatically by an impact- 
sensitive explosive charge- In normal use, the lid 
swings up on its rear pivot for access to the trunk 

POPULAR MECHANICS 





SPIRAL 
GROOVE 
IN ROTATING 
CYLINDER 



SLATS IN 
TRUCK BED 
SLIDE 
BACK AND 
FORTH 



RODS 
RIDE IN 
SPIRAL 
GROOVE TO 
MOVE SLATS 




3 SELF-LOADING PICKUP TRUCK fills lunlf ax you 
put Cargo in at the re or. It* moving floor comists 
of slatx driven bock and forth by rod* riding in □ 
spiral - grooved drum. The slot* ore arranged in set* 
of three so thct two ore always moving Forward 
while the third return* to the rear. Thi* produces 
a conveyor- like action thpt draw* cargo into the 
truck. Far quick unloading, the slat* are reversed 



4. WALKING ON STEEP SURFACES would be a 

cinch with these *trap-on Jt rooF shoes" to keep your 
feet level. Designed for roofers, pointer* ond TV in- 
stallers., (he angled supports can be adjusted to 
sub different roof slope* ond hove foam rubber pads 
on the bottom lo prevent slipping, even an wet 
surfaces. The pivoted foot pic lex can be quickly 
reversed to permit walking either up or down o roof 



5, UNLOADING CARGO from i has navel freighter is 
simple— you just sink the ship out from under it. 
The cor go -carry i ng seclion is designed as a separate, 
removable barge. When the ship reaches part, woler 
ballasJ comportments are flooded,, lowering ihe hull 
beneath ihe barge. The barge floats off Free ond 



is picked up by a tugboat for delivery to point! 
along inland waterways. The system save* unloading 
time and speeds the shipment of cargoes to Inland 
port*. The barges V-shaped bottom locks into a 
similarly V* shaped recess that's cut into the ship 11 ! 
hull lo hold it securely in place during the voyage 





BARGE IS 
TOWED 
AWAY WHILE 
SHIP AWAITS 
NEW CARGO 



WATER 



SHIP CARRIES LOADED 
CARGO BARGE ON DECK 



SHIP SINKS 
IN WATER 
AND BARGE 

FLOATS OFF 



Inventor* of the items shown on these pages are as 
fellows: I, Fred R Nebiker Akron, Ohio Nc 3 50B72S 
2. fu-Shveng Cheng, Melvindate, Mich, Np, 3,503765*; 

JUNE 1971 



3. Olof A Hallslram Jr. F Tillamook, Ore. (No 3 534,075 : 

4, Hefbe'P Stakes, Aberge'p North Woles; 5- Arthur 
William Vienna, End no* Cotif. (No, 3,500,514]. 
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WORKSHOP PROJECT 




Build This 

TWO-MAN 



SUB for $40 



The submariner's world is like nothing you've ever experienced. 
And the thrill is even greater when you build the boat yourself! 



By W. KENT MARKHAM 



Photos by Bruce Mozert 



L ET ME PUT YOU in the driver’s seat of a new mini-sub for the next few 
i minutes. First, visualize the crystal clear water of Silver Springs. Fla.: about 
100 yards wide and 65 feet deep at the main spring, which flows from an under- 
ground cave. 

Once you have been checked out on the basic operating procedures of the sub, 
you wade out to the surfaced craft. Then, after reaching down and opening the 
entry hatch, you fill your lungs with air, lower your body underwater and swim 
into the opening. Once your head pops up inside, you find yourself in an air 
pocket. Next, you straddle the battery compartment and pull the adjustable seat 
back to a comfortable position. 

Your diving buddy removes the forward hatch and climbs aboard wearing full 
scuba gear — he must since he rides outside. The skipper, however, is inside the 
air pocket and out of water from the waist up. When your buddy motions that he 
is ready, you grab the control handles and flip on both motor switches. Instantly 
the sub responds with a slight lunge forward, and within several seconds you are 
moving along at four to five mph. 

When the controls are moved forward (tilting the motors) , a lot of propwash is 
kicked up. The craft strains to go under, but it is much too buoyant. To counter 
this you use the variable buoyancy valve on the right side. When the pipe is 
brought up to a 45 ° angle, you’ll hear much gurgling and notice the sub getting 



HUH VS DISCARDED FUEL TANK; other moteriaU were purchmed locally. Skipper (below, right) h 
half in pnd half out of water In the airtight cockpit, while hit buddy ride* ouHkJe {tee opposite page) 




inAPPROXI 





FRONT 

VIEW 



Variable Buoyancy Valve 




lower and lower in the water. Air bub- 
bles pour out of the side, and for a sec- 
ond you wonder if something is wrong. 
For the first few seconds underwater, 
hundreds of tiny air bubbles rise off the 
entire hull surface, but they quickly 
disappear. 



In these waters, your first reaction is 
likely to be to the fantastic beauty of 
the springs. The subtle shades of blue 
and green against a white sand bottom, 
are breathtaking. 

Your buddy riding up front acts as a 

(Please turn to page 172 j 
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TWO-MAN SUB 



AIR BOTTLE POSITION, 
72-CU-FT. 

CAPACITY) 



ENTRY HATCH 



BALLAST TANK I) assembled from plywood and melal. With mb up* 
lid* down {below, right), tank It fattened to hull. When oil parti are in 

croft it fiberglossed and finished with owner'* choice of bright painti 



, 1/4" ACRYLIC PLASTIC 

VARIAB LE 
buoyancy 
VALVE COMPASS 



L'Xr 

\ 



PLANS AVAILABLE 

If you are interested in building the Two- 
Man Sub, you can obtain basic working 
drawings, construction photos and de- 
tailed building instructions t>v sending 
$10 and your name and address to: 
Popular Mechanics Magazine, Oept. Sub,, 
234 West 57th St„ New York. N.Y. 10019- 



MOTOR 

COVER 

DIVE 

PLANE 



Poputef Mechanics disclaims all respon- 
sibility for the quality, condition, design, 
workmanship and materials of the sub- 
marine built from these plans, and for 
its proper or safe functioning as a 
submarine. 



BATTERY 

COMPARTMENT 



Patent No. 3,4 16, 478 
granted Dec, 17, 1968 
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piston, internal-combustion engine can't come clean, it'll have to give 

way to one of these alternate power sources 



By BILL HARTFORD Auto Editor 

i*: c\ Ed VaNgur^y 



Wonkel Engine 

Kol th^t 

pip revpitflion Th'ee c f rdtcf 
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Wanted: clean air. Will the automakers be 
forced to tool up for a piston-free future? 



S NIFFERS are up your tailpipe and 
the handwriting is on the factory 
walls: Make clean cars or get out of 
business! Detroit has until 1975 to al- 
most totally eliminate emissions of car- 
bon monoxide (CO) and hydrocarbons 
(HC), and until 1976 to cut emissions of 
nitrogen oxide, known as NO* in the 
trade. The automakers will have a one- 
year grace period if the Federal En- 
vironmental Protection Agency deter- 
mines that they’ve been working in 
good faith, really trying. 

Detroit has been trying harder than 
ever in recent years and succeeding fan- 
tastically in scrubbing its internal- 
combustion baby. With a belief that lots 
of overtime and $200 million will make 
it cleaner than clean, the automakers 
are sticking with reciprocating pistons, 
for the next several years at least, 
Sticking with Detroit are the manu- 
facturers of hang-on hardware, cata- 
lytic converters and afterburners that 
may be saviors of the piston, for the 
next few decades, anyway. Exhaust 
gases passing over the catalyst produce 
a chemical reaction that converts the 
CO, HC and NO* to water, carbon 
dioxide and nitrogen. Key to this system 
are the various exotic and expensive 
catalysts which deteriorate rapidly 
from lead in leaded gasoline. Hence the 
transition to unleaded fuel. Without 
lead, the industry hopes converters can 
be made to last 50,000 miles without 
maintenance as required by the Federal 
Clean Air Act, 

The hang-on hope for the reciprocat- 
ing piston will, however, stuff the en- 
gine compartment of the typical, 
accessory-laden family car almost to 
bursting. Enter the Wankel, the most 
immediate threat to pistons for mass- 

GAS TURBINE, ready for intlaTlarion In pa}»ngtr 
Car, is ihown by Sam Wilflarm, president of William* 
Research. Although going info production for 
in GM and Ford trucks, power plant h not yet ready 
for moss production in pa4tenger~£Qr upplkolions 
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production, passenger-car service. The 
ingenious engine of Felix Wankel is in- 
creasingly referred to as a “rotary” en- 
gine, features a high power- to- weight 
ratio and, therefore, horsepower for 
horsepower, takes less space under the 
hood — space needed for emissions re- 
ducing hardware. The Wankel, in addi- 
tion, has few moving parts, is vibration- 
free, is easy to manufacture and offers 
long service life and reliability. 

GM and Ford look to Wankel 

No wonder GM is paying $50 million 
over the next five years for the rights to 
the engine and Ford is trying to buy 
into the Japanese Toyo Kogyo Co., 
Ltd., manufacturer of the Mazda auto- 
mobile. Toyo Kogyo bought rights to 
the Wankel in the early ’60s, has devel- 
oped it further, cleaned it up and is sell- 
ing it in Mazda cars in California, 
Washington, Florida and Texas. A 
Wankel-powered addition to Detroit’s 
lineup appears certain for the seventies. 
Bendix is already working on a fuel-in- 
jection system for the engine. 

The gas turbine, an internal combus- 
tion engine inherently low in HC and 
CO, is considered most promising as 
an ultimate replacement for the spark- 
piston engines. Ernest Starkman, GM’s 
Environmental Activities head, sees 





this occurring before the century is out. 
A dean one could be mass-produced: in 
five years, says Chrysler, but at a cost 
of almost $10 billion. GM and Ford 
have developed the gas turbine to the 
point that it will be installed in their 
trucks this year. 

Smaller manufacturers have also fo- 
cused on the gas turbine and its low 
emissions and mass-production poten- 
tial Sam Williams of Williams Re- 
search, world’s largest producer of 
small jet engines, feels that the switch 
to turbines will come as early as 1975, 
the time when Detroit realizes it’ll cost 
more to continue cleaning the piston 
engine than to produce a gas turbine. 
His 80-hp unit will be evaluated for 
performance and emissions character- 
istics after use in New York City tests 
over a two-year period. 

Lear’s vapor turbine 

Critic of both industry footdragging 
and inappropriate and inadequate gov- 
ernment spending in the search for 
clean power sources is Bill Dear of Lear 
Motors. He should, by newsstand time, 
be driving around in what appears to 
he a conventional Chevy Monte Carlo, 
but is very unconventional under the 
hood. 

Lear’s vapor turbine may be regarded 
as a variation of the steam engine: The 
difference is that a fluorinated hycbo- 
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VAPOR TtJBfl INI of aHtroordinorfly utioll proportion! 
that will do woHt of over 200 f*o«!e* if ihown by 
Bill Lear of Lear Mofora. It hot been installed in 
full-ike cor for testa, and Lear it confident the fetfi 
wilt lhow it to be ilia powerplanf of the future 

carbon fluid (dubbed Learium) , not wa- 
ter, is used. The result of boiling is not 
steam, but a vapor of the fluid. The 
vapor drives a turbine wheel, not pis- 
tons. The fluid is boiled and condensed 
in a closed system. Under the hood, the 
Learium Turbine System’s power out- 
put is determined by the size of the 
boiler and condenser that can be ac- 
commodated, The turbine itself, con- 
nected to a conventional transmission 
via reduction gearbox, is the smallest 
under-hood component. 

As an external -combustion (e-c) 
power source, the Lear turbine can be 
fueled with any number of volatile 
fluids. Burning is clean and efficient — 
like boiling water on your gas range, 

Lear is prepared to go into the car 
business making thousands of Learmo- 
biles just to demonstrate the feasibility 
of his powerplant, though, finally, he’d 
like to license his system to Detroit. 

Stirling in * bus 

A most improbable external-combus- 
tion engine, a Stirling engine, named 
after the man who refined this concept 
of the heat engine in the 19th century, 
has been installed in a bus by the Phil- 
ips Co. in Holland. In the engine, a 
burner, again using any fuel, heats an 
enclosed chamber of helium. The he- 
lium expands and moves a piston. The 
helium cools and is displaced back to 
the hot end of the engine. The tempera- 
ture changes are rapid, causing the gas 
to contract and expand rapidly. The 
four-cylinder powerplant develops 180 
hp and is regarded as having greatest 
potential for recreational vehicles, 
trucks and buses. 

Until the engines of the future go into 
full-scale production, various emissions- 
redueing approaches to i-c will con- 
tinue: use of alternate fuels, L-P gas, 
for example. 

Obvious by its omission here is the 

fFfea« hmt to page 168 ) 
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While it isn't the prettiest product in boating circles, the Land 
N' Sea Craft is the best answer PM has yet seen for a combi- 
nation motor home and water cruiser. 




By GEORGE W. REIGER, Boating Editor 

Photos by Diane Session 

HEAT CONCEPT — this combina- 
VJ tion on-the~road camper and 
houseboat — but she’s too boxy to ride 
well in rough water.” I made that com- 
ment to myself the day before our boat 
test. Was I glad I didn’t say it aloud! 

The following afternoon we ran full 
throttle beneath the Golden Gate 
Bridge and charged miles out onto the 
broad Pacific. We tried the deep ocean 
swells and w# worked the heavy chop 



around the Gate. But nowhere could 
we make things too tough for the 
monohedron deep-V hull. At one point 
we even discussed the possibility of 
running many miles farther offshore to 
the Farallon Islands. But our photog- 
raphy boat, although especially built 
for offshore work, was not holding up 
as well as we were, and we decided not 
to chance it. Our little “breadbox” had 
to be content with running circles 
around her companion. 

The Land N ! Sea Craft evolved from 
one man's dissatisfaction and another's 
skill. Alex ‘ Sandy’ 1 Kaye has always 
enjoyed inland cruising, but he wanted 
a compact yet livable boat he could 
take with him on the road. Trailerable 
houseboats he looked at lacked qualities 
for safe and comfortable boating. 

Brand A had insufficient cabin space, 
no storage room and no place to enter- 
tain guests. And its after deck was too 
small to provide any lounge area. 

Brand B lacked power to get up on 



IN A BREA 






LAUNCHING AMD LOADING the boot it no trouble, BOB ANDERSON, Pot O'Hanlon and Dave Fuger* help 

but, with shallow ramp*, ft'* be*t to watch tide* plan our run on the Boy end out through the Cote 
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HATCH OPENING to powerplartf leave* enough room 
to get down pnd work on the engine from either side 






AUTHOR PUIS HIS ALL info o cloy pigeon for Pol 
Trap is Increasingly popular os a booling activity 



plane and was so poorly muffled and in- 
sulated that skipper and visitors had to 
shout to be heard while under way. 

Brand C scrimped on built-in flota- 
tion, and her galley consisted only of an 
alcohol stove, icebox and sink with a 
hand pump. There was no sideboard for 
preparing food. Worst of all. she was 
difficult to maneuver at high speeds and 
unstable in rough weather. 

So Sandy found a boat designer, 77- 
year-old Charles “Bert” O'Hanlon, and 
told of his requirements. Their joint ef- 
fort is the 28-foot Land N’ Sea Craft. 

The evening before the test. Bert’s 
son, Pat, and I visited John and Ruth 
Margraff aboard their Land N 1 Sea 
houseboat which they use as a week- 
end retreat and summer home. They 
gave us a guided tour of their float- 
ing cottage, and I saw how Sandy and 
Bert had solved some space problems. 

By doing away with walkways along 
the outside, the designers were able to 
provide maximum living and storage 
space within an eight-foot beam — a 
width still trailerable without special 
highway permits. An extra foot or two 
lengthwise was provided by putting the 
pilot's seat practically over the bow. 

But 1 was still concerned about han- 
dling on the open sea. Despite the deep- 
V character of the hull, the boat draws 
only 14 inches of water (a bonus for 
picnicking along deserted beaches— 
just pull the boat ashore), but I was 
worried that the boat’s height (enough 




INSTRUMENT PANEL prtd steering wheel are adequately mounted for most people, though ai usual, author 
had some difficulty with his A-foot^3 frame, Skipper's sept {right) folds down lo make the boat's seventh bed 

104 POPULAR MECHANICS 






for 6 feet, 5 inches of headroom in the 
forward cabin) might raise the center 
of gravity so that passengers riding top- 
side might make things dangerous in 
bumpy weather. Other small houseboats 
had capsized under such conditions. 

The next day we launched north of 
the Richmond-San Rafael Bridge and 
ran south past San Quentin prison and 
Angel Island into Belvedere to meet 
our photography boat. Then began the 
real boat testing. I’m sure that my four 
companions — including the boat's own- 
er, Ray Shepherd, thought the inten- 
tion of all my racing, braking and sud- 
den turning around San Francisco Bay 
was to break a few dishes, cause a few 
bruises and maybe even throw some- 
body overboard 1 

None of this happened; the expected 
hard, slamming ride in heavy swells 
while I sat at the wheel over the bow 
never materialized. We rode through 
the waves; not up and down on them. 

Inspired by the success of PAT s trip, 
Bert and Sandy invited a Los Angeles 
customer to San Francisco, gave him 
his ordered boat and persuaded him to 
run it back to Los Angeles off the Cali- 
fornia coast. The boat confronted some 
12-foot seas and took a little longer to 
make the journey than expected, but 
she still made it from San Francisco in 
40 hours’ running time with stopovers 
at Monterey and Santa Barbara. And 
while ocean touring isn’t a regular fea- 
ture of every boater’s season, it’s nice 




FQLpAWAY STEFS prove designers 1 ' intention to see 
this boot used as a genuine romping vehicle ashore 
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to know Land N’ Sea has the capability 
to make it. As Sandy proudly says: 
“We’re the only trailerable houseboat 
that’s ever made such a trip.’’ 

Even with a 215 OMC V8 powerplant 
and stern-drive unit, the claimed 
weight for the boat is just two tons — no 
trouble trailed behind a V8-powered 
car. Since the boat was designed for 
travel and camp use, too, one valuable 
feature is its foldaway step section built 
into the stem transom. This eliminates 
unwieldy and possibly dangerous step- 
ladders at the campsite. 

The 54-gallon fuel tank allows a long 
day’s running in conjunction with the 
economical inboard/outboard system. 
But I sense limitations with the 30- 
gallon fresh-water tank as standard 
equipment. Thirty gallons won’t go far 
with sink and shower use in an active 
camping and cruising craft. 

Land N’ Sea also offers a flying- 
bridge model with a venturi wind de- 
flection system that eliminates the need 
for a windshield. Air enters the venturi 
at the front base of the bridge and is 
funneled up so that it emerges from a 
top slot moving three times faster than 
it went in. If you’re cruising at 20 mph, 
the vertical air stream in front of the 
console is rushing up to 60 mph, and 
you have an effective screen against 
wind and even light rain. 

Base price is S10.974, For more data, 
write Land N‘ Sea, 1813 South 10th St., 
San Jose, Calif. 95112. * * * 




FILL 'EH UP, Hauling ihe houseboot is no more of o 
nun once than pulling any trailer of similar size 
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BOATOWNER’S 
GUIDE TO 
REPAIR 

COMPOUNDS 

By HENRY B. NOTROM 

P OLYSULFIDE SEALANT is the greatest thing to hit boat build- 
ing since cotton caulk. It's used for fastening structural mem- 
bers, for sealing double planked or lapstrake hulls, for surfacing 
defects and for bedding. And now it’s in cartridges and cans for easy 
use as a repair compound. There aren’t many repairs this material 
can’t do. 

So why are so many other types of repair compounds on dealers' 
shelves? Because polysulfide is so expensive that it would quickly 
put a guy into drydock if used for every little job. For example, 
why pay §15 for a quart of polysulfide to bed-in some cleats and 
deck hardware when an ordinary bedding compound selling for $3 
a quart will do just as well? 

But a word of caution: Each repair material mentioned on the 
following pages differs somewhat from manufacturer to manufac- 
turer. Before using one. read label instructions to assure that you get 
all the benefit that product has to offer. 



ADHESIVE POWER of polysulfide sealant mokes it 
ideal compound for fastening structural members 



ATTACH HARDWARE with bedding compound by 
spreading mixture on object before screwing in place 
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WHAT TO USE WHERE 




Bedding compound or *ilfcan« 
rubber os bedding and *eafer 
lor fixtures, finings and hardware 



Bedding compound or silicone 
rubber senior lor all Joints [IVs es- 
pecially adhesive on glass, wood) 



Surfacing compound for smalt im- 
perfections; trowel cement far 
larger repairs before painting 



Elastic seam compounds 
(topside) for filling of 
cracks and deck seams 



Wood filler for closing 
open- groined woods, es- 
pecially areas of bright- 
work, before finishing 



Surfacing compound or 
synthetic rubber sealer 
for plugging screw holes 



Polysulflde seam sealer 
for any repair or seam 
work below the waterline 



Bedding compounds are elastic, non- 
shrinking materials that keep water 
from seeping in around fixtures and in 
through joints. They’re highly adhesive 
and bond wood to wood, and metal to 
wood. They also make an effective seal 
around glass. 

Specifically, bedding compound is 



used to fix cleats, stanchions, wind- 
lasses, winches, searchlights and other 
hardware to decks and hulls. In most 
situations, the compound is applied with 
a putty knife. 

Bedding compounds cost about $1 for 
a half pint, $1.50 per pint, $3 per quart 
and $10 per gallon. Assuming a ^ 32 " 
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SILICONE RUBBER SEALANT It often vied to teal 
windshield joints because it adherei to well to glass 



inch thickness, a quart will cover about 
15 square feet of solid area. 

Glazing compounds are of two types: 
oil-base and resin. The former will fill 
hairline cracks and minor grain imper- 
fections in plywood and is only suitable 
for use above the waterline. 

Resin glazing compound is used for 
repairing gel-coat damage in fiberglass 
hulls and is made up of two types: poly- 
ester and epoxy. Both types come in re- 
pair-kit form, with polyester costing 
around $5.50 and epoxy about $7. 

Polyester and epoxy are two-part ma- 
terials, consisting of a base compound 
and catalyst that have to be mixed thor- 
oughly before use. Once mixed, the 
materials have to be applied or dis- 
carded. They have a brief potlife and 
can’t be stored. 

Polyester can be used for virtually 
all gel-coat repairs, except those few 
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where the damaged area is relatively 
small and will come under exceptional- 
ly high stress. Then the superior hold- 
ing power of epoxy may be required. 

Seam compounds that are designed 
for use above the waterline only, such 
as for filling deck seams, are less ex- 
pensive than those intended for use 
below the water. A quart, for example, 
costs about S3. 

Polysulfide seam sealer has taken 
center stage as the material to use for 
sealing seams of planked or lapstrake 
wooden hulls. When you use poly- 
sulfide to seal seams, you don’t need 
cotton caulk or lead putty. Polysulfide 
is the closest thing to a permanent 
seam sealer ever developed. 

The material comes in one and two- 
part forms. The one-part compound is 
available in caulking cartridges or cans 
for application with a putty knife. The 
two-part material consists of a base 
compound and catalyst that have to be 
mixed. It, too, can be applied with a 
caulking gun or knife. 

The big difference between one-part 
and two-part polysulfide is curing time. 
Depending upon temperature, two-part 
polysullide cures in 24 to 48 hours, It 
takes three to seven days for the one- 
part material to cure, again depending 
on the temperature. Polysulfide should 
not be applied below 50 °F. 

The success of resealing a seam de- 
pends on the preparation of the surface. 
All of the old seam filler has to be 
cleaned out, and the sides of the seam 
sanded clean and bright. Oil and grease 
are removed with toluol, acetone or the 
solvent recommended by the manufac- 
turer of the compound. 

Keep in mind that both teak and 
Douglas fir should be covered with a 
primer that’s recommended by the 
manufacturer of the compound. These 
two woods are too oily to permit 
maximum adhesion of polysulfide. All 
other woods need no priming. 

If you’re going to paint over a poly- 
sulfide seam compound be sure that the 
paint you use is compatible with the 
compound. Consult the label. If the 
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two are not compatible, the paint will 
peel and blister along the seam. 

The following formula will help you 
in estimating how much seam com- 
pound you need for a job: 

W x P- x ^ . Quarts needed 

W-seam width in inches 
D=seam depth in inches 
L= length of seam in linear feet 

Surfacing compounds generally have 
a vinyl-resin base that makes them 
quick-drying (in IS to 30 minutes) and 
impervious to water. This allows the 
compound to be used for fairing surface 
imperfections in wooden hulls as well 
as on decks, cabin- trunks and coamings. 
However, when large surface areas 
must be repaired, trowel cement should 
be used since it is easier to spread. 

Specifically, surfacing compound can 
be used for filling scratches, cracks and 
nicks, and as a plug compound for 
sealing up nail and screw holes. It re- 
sists impact, doesn’t become brittle or 
chip, and won’t shrink. 

Surfacing compounds are available 
in white for use under pigmented fin- 
ishes and in mahogany for use beneath 
varnish. Their price is about the same 
as that of bedding compound. 

Synthetic rubber (silicone) sealer is 
an excellent, but expensive, repair ma- 
terial that can be used above or below 
the waterline as a bedding, glazing or 



MAJOR ROLE of highly waterproof and elaitic poly- 
lulfide compound i$ to stol seams below waterline 




surfacing compound. It adheres well 
to glass, fiberglass, plexiglass, metal, 
painted and varnished wood, plastic, 
canvas and sailcloth. However, it can’t 
be painted. 

Many boatowners employ silicone 
rubber as a last resort when regular 
compounds are found wanting. A 3- 
ounce tube sells for about $2. 

Trowel cement is used for smoothing 
large area surface irregularities prior 
to painting a wooden hull to give a 
smooth, professional finish. Keep its 
availability in mind should you ever 
have to refinish the entire hull of your 
boat or a large part of it. 

Trowel cement is applied with a 
wide-bladed scraper. It is forced into 
defects, and the surface is power 
sanded after cement dries. This is fol- 
lowed by an application of undercoat- 
ing, another application of trowel 
cement where needed to correct defects 
that still show, and painting. 

Wood fillers are used to fill the grain 
of open -grained woods to provide a 
smooth surface for paint or varnish. 
They are employed in particular on a 
boat’s brightwork, such as the transom 
and railings, before these parts are re- 
finished. Thus, unless you have a new 
boat that hasn’t been painted, you’ll 
have use for wood filler when you sand 
the brightwork down to bare wood for 
refinishing. * * * 



USE SURFACING COMPOUND to plug; smoll holes. It 
falls out with age so inspect the repairs regularly 
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Jazz up your Jitterbug! 

The Jitterbug is one of the finest 
and probably the most popular 
night-fishing surface lure used for 
freshwater bass. The trouble is. 
bass often strike the lure and miss 
the hooks. If you substitute 'flat- 
fish-type" hooks for the front treble, 
you’ll find your odds will improve. 
Nearly everything gets caught! 



OUTDOOR TIPS 

By LEFTY KREH 

Tired batteries? 

If you're suffering from 
this common malady, 
you’re probably flicking 
on your flashlight switch 
without knowing it, sub- 
sequently losing all juice 
before you need it. To 
prevent this inadvertent 
power drain, insert one 
battery so that it cannot 
activate others in the 
tube. When you need the 
light, it’s easy to return 
the batteries to their cor- 
rect positions. 






Snagproof knot for boots afield 

Fed up with your bow slipknots always 
catching in underbrush? Buy new rawhide 
laces, shave tips to a point and hold a lit 
match under the ends to harden them. Then 
lace the strings to normal highest position 
and loop the string ends through eyelets 
(above). Drop the ends through the opposite 
loops and pull them to tightness desired. 

Sea anchor for float trippers 

Fishermen who drift rivers fight a constant 
battle to keep their boats drifting correctly. 
You can solve this problem with a 6-ft, 
length of old garden hose tied to a rope (left) . 
The more rope you pay out, the slower the 
boat goes. If the river is swift, a short piece 
of anchor chain will do a better job. And 
the slower you drift, the better you will be 
able to retain control of your position in the 
stream. 
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How to repair a worn ferrule 

A metal ferrule for a fishing rod 
that’s been bumped about and now has 
trouble fitting its female counterpart 
can be repaired by placing it in a drill 
chuck and tightening it (left). Three 
equal sides of compression provide the 
centering you need. 



Coat your nail knots 

The nail knot is commonly used to 
connect a fly line to a leader. Even a 
trimmed end (near right) can catch 
your rod tip, thus losing a fish. Several 
coats of rubber-based glue (e.g. Ptio- 
bond) forma “football" connection (far 
right) that easily slips through guides. 




Better way to wear boots 

Result of a relatively brief 
hike through brush is shown on 
model's left leg (right in picture 
at far right) — a collapsed leg- 
ging, Boot on right leg is still 
upright. If you want to keep 
them up where they’ll neither 
bag, sag nor get a wet lining, 
then fold over and snap the 
boots up (near right) — an old 
trick originated by coon and 
'possum hunters. 





Makeshift fly vise 

A perfect vise for tying 
big flies is a small pair of 
locking pliers welded to a 
rod that's attached to a C- 
clamp. This will handle 
No. 4 to No. 9/0 flies with 
ease and its fully adjust- 
able. With it you'll have 
an all-purpose angling 
travel tool. 




Where's the tippet? 

This question is often 
asked by fly fishermen alter 
reeling the tiny tippet end 
into the line coils of their 
reel. You can solve this 
problem by slipping the last 
ten inches of leader through 
the spool's side. It stays and 
is read\ r for use whenever 
you are. 




Threading a fly rod 

Double your fly line 
when threading the rod so 
that in the event your 
fingers should slip, the 
loop will not slide back 
through the guides. This is 
one heck of a lot quicker, 
easier and simpler than 
threading the thin, hard- 
to-see leader. * * * 
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| AMC GREMLIN | 

A Nationwide Survey Based on 
1,350,000 Owner-Driven Miles 

By MICHAEL LAMM, West Coast Editor 

Photos by the Author 



Blind Spots 
Eye-Popping 




T HERE'S A DEFINITE FLAIR about 
the Gremlin — a unique personality, 
owners say. Asked why she bought her 
Gremlin, a Virginia computer operator 
said, “It reminded me of the original Mus- 
tang in the sense of being something com- 
pletely different. It has an air about it/' 
A schoolteacher; “Was looking for a car 
different from all the rest.” A North Caro- 
lina news editor; “Style— it’s the ugliest 



most beautiful car 1 have ever seen.” And 
we received any number of similar re- 
sponses; “Different.” “Cute/* “Very spor- 
ty.” “The car looks so friendly — I love my 
Gremlin/ 1 “This is a car that is long over- 
due/’ wrote an Iowa graphic artist. “Its 
unique styling has a place — the mini -wag- 
on concept is great for commuting, and at 
the same time it has pizazz. Could become 
an American tradition.” 







in Visibility, 
Economy! 

But owners had other reasons, too, for 
buying new Gremlins: “Economy; also I 
was offered $500 more in trade by the AMC 
dealer.” “Pinto looks too cheap; Vega 
won’t go through a car wash; Gremlin 
gives more for the money.” “Easier to 
handle in heavy traffic and parking.” “Fun 
to drive; fun to be seen in." "I wanted a 
small car and more of a sports model.” '1 
bought it mostly for the different styling 
and larger capacity as compared to my VW 
trade-in.” 

WJiaf are the Gremlin's best-liked fea- 
tures? “Very comfortable for driver and 
shotgun passenger.” “Easy on gas, han- 
dles easy.” “My car has stood out all win- 
ter in minus 25" temperature and I have 
had no trouble starting it every time.” “Big 
engine in a small car.” “Space in back with 
easy access through liftgate.” “Peppp-py.” 
“Good handling, smooth ride." “I like the 
size, handling, and go power.” “It has 
enough engine to handle automatic trans- 
mission, power steering, and aircondition- 
ing without pooping out — still gives pretty 
fair gas mileage.” “More horsepower and 
more weight (for safety) than comparable 
minicars.” “Folding rear seat and opening 




window makes shopping easy.” “It's just 
big enough for my drums, my girl and St. 
Bernard and me to sneak through traffic,” 

“Performance at highway speed is out- 
standing, as is handling." "Stability excel- 
lent.” “Easy to manage in traffic.” “Can’t 
ask for more scat.” “Very nice car for 
teen-agers; also for errands; but will be 
ready for bigger car soon,” “Fast handling 
on so short a wheelbase — great — and three 
turns lock to lock — even with the stock 
big- Six I can beat any Maverick in town.” 

What do Gremlin owners complain 
about? “Rear window gets dirty too quick- 
ly, It needs a spoiler to force air down over 
it.” [There are scoops available optionally 
for $20. but most salesmen never bother to 
tell prospective buyers.] “Rear side win- 
dows do not roll up and down,” “Blind 
spots are a hazard — those wide side pan- 
els.” 

“I wish the factory would offer disc 
brakes. Drums are marginal even with the 
stock 258.” “In a panic stop, the rear end 
comes around — very dangerous ” “Hard to 
handle in an emergency stop.” “Several 
articles I have read commented on the 
[Gremlin’s] undesirable braking tenden- 
cies. I agree that the brakes have an un- 
usual feel, but there is nothing inadequate 
about them — merely a matter of develop- 
ing a workable technique." 

“I would like synchromesh on low gear.” 
“Poor traction on snow." “Paint is chip- 
ping where flying rocks hit body behind 
front tires.” “How about a door on that 
hole they call the glove compartment?” [A 
door is part of the optional $25 interior 
appointment package or available scpa- 

GREMUN SHARES GAUGES with the Homet-in fact, 
shares everything except rear sheer metal and wheel- 
base, Owner* tifce dosh layout (left,, apposite page)* 
hut complain that glovebox {not shown) lacks door 

LARGER 25S-CU.-IN. SIX (right, opposite page) gets 
better mileage than the 232! Either engine gives 
big-car performance,, is easy to work, can handle 
automatic, power steering and a ^conditioning 

COMFORTABLE SEATS UP FRONT (near left), loti of 
leg room, but the wheel's too low, say the owner s- 
When front buckets ore pushed far back, there's too 
little rear kneeroom, a crimp shored by mast minis 
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OWNERS WOULD LIKE TAILGATE m addition 10 rear 
liftgqfe- Some complained of dust and splatter oh- 
tearing this window; they'd like# deflector to draft- 
dean the gfat* (iff optional). Rear te attack fofds 
forward, but there's no good way to conceal cargo 

rately for $7.85 over AMC parts counters.] 
“The fold-down rear seat rattles and so 
far no one can make it shut up!” “It needs 
an overhead light when you open the 
door.” [Here again, one is included in the 
optional $25 light group, as are warning 
buzzers and lights for low fuel, head- 
lights on, and emergency brake on.] “No 
room in the back seat." “Too hard to reach 
hand -brake release and window cranks 
when belted in with shoulder harness.” 



GREMLIN FUEL MILEAGE CHART 

232-cu.-tr>. Six 




hips i5,s ias si* m.s w 

MPG 
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“Needs about 100 more pounds over the 
rear wheels/* “I w'ould like for not only 
the back window to open but the whole 
back — like in a station wagon,” “Gas mile- 
age could be bettor.” 

What do owners think ajf their Grem- 
lins * workmanship ? "The best of any,” 
“Very poor.” “It is solidly built — doors 
close like a luxury car.” “For the price we 
paid, the quality is outstanding." “Some- 
what disappointing — trim strips missing, 
paint drips on door, lighter has never 
w'orked.” “Very good for a mass-produced 
car." “As good as expected with union - 
made products,” “Acceptable for a nation 
of minimal quality control.” “Excellent.” 
“Very cheap.” “Fair.” “Seems rather 
thrown together.” “Interior panels are con- 
stantly popping screws.” “The inside could 
be improved as far as the plastic interior 
goes.” “Above average compared to the 
other U.S, cars I looked at, namely Pinto 
and Vega.” 

What about fuel economy? “I drive 70 
mph and still get 20-22 mpg ” “Gas mile- 
age is lower than I expected — hoped for 
22-25 mpg but get only 17-19.” “The man 
at the gas station says I don’t stop as often 
as I used to,” “It doesn’t get the 28 mpg 
my 1965 VW used to, but it*s still very 
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Summary of 1971 Gremlin Owners Reports* 



Total mile* driven 1,350708 

Average mites per gallon; 

ZlZ-ev.-fiu Si*, 

local driving 18.4 
Iona trip* .21.5 
SSe-eu-in, Six. 

lacaE driving . I?,Z 
long trips . . .21. 4 



Engines: 


232-cu.-Tn, Six . . . 


AT. 3% 


2SB.cu.-tn, Six 


r-iT.-.- T dT - 22 . 7 


Transmissions: 


Agtomotic 


41.7% 


3 -speed m-anyal 


, . Si. 3 


Models; 


4- passenger . 


W.7% 


2-patsenger 


5.3 


Why the Gremlin? 


Economy . 


47.3% 


Styling 


33.2 


Size ... 


12.6 


Price . d 


....id,T 


Specific likes: 


Handling 


«,«% 


Economy 


4S-7 


Style .... 


327 


Power 


2t.Q 


Comfort 


IB.I 


5fw . . 


. ... 15.7 



Specific dislikes: 

Podt got mileage K.fi% 

LigM weight ..... 13,4 

Rattles ... . , B^? 



Poor brakes 7J 

Workman'+Ho ... + ttM + ,. t i.5 

Poor headroom 4.5 

Poor I eg room . . S T 4 

Whot chanq^ would you like? 

Better rear vision . . , T _ . . 14.8% 

More headroom r . T ! 0, 3 

Seatbock shape %\ 

More legroom 7.1 

Better brakes . 5J 

Different styling £.0 

Butter suspension , . . 4.7 

Had any mechanical troubles? 

No S«7% 

Yfls 41.3 



What kind of trouble? 



Carburetor 


.24.3% 


El ectrica 1 . . , 


14.5 


Brakes 


.13.0 


Transmission .... 


5.9 


Cold start* 


4.4 


Windshield wipers .. 


4.6 


Did you repair it yourself? 




No 


8*0% 


Yei t . 


ISO 



Dealer repain satisfactory 7 



No 

Yes 



5CU% 

4?J 



Is the Gremlin your only car? 

No S7.&% 

Yes ...,.,. 40.5 

Other can owned: 

Chevrolet 21.2% 

Ford ...... IU 



* Percentages might not equal 100% due to rounding and/or insufficient data. 



Plymouth 


IJ.2 


American Motors 


137 


Pontiac . 


12-8 


Dodge 


4.6 


Volkswagen .... 


4.4 


Buid , . ,. t + i 


■ ■ ■ - i * 4 + ■■ 4v5 



Accessaries and 




power options; 




Rad: a 


651% 


Automatic transmission . . 


41,7 


Luggage rack 


31? 


Bucket seats +*+**.+-*. 


?2 2 


Ova rifled tiros 


.147 


lumper guards 


15J 


Whitewall tires 


14.7 


A if conditioning ....... 


M.4 


Light group . . . 


.11.1 


Power steering 


. 17 


Tinted glass . 


t.l 


What accessaries /options woo d 


you order next tlmi? 




The same . 


S1A% 


AircOnd if itmi n g ..... . . 


hi 


Radio 


6.1 


Oversized tires . 


. 4,6 


Power steering 


. 4,0 


■Bucket seats. . . ... , . . 


37 


light group ......... 


. 34 


luggage rack 


. 37 



Age distribution of owners: 

157? yean . .. 52.7% 

30-49 yeofi . ... 34.4 

50-plui + ..... t , t+ , + .. . t . . 1 2 & 

Would you buy another Gremlin? 

Y*s *fl.7% 

No 3LJ 



economical to drive-" “We got tired of 
bankrolling a 1968 muscle car." “I recently 
drove the Gremlin from Battle Creek to 
Milwaukee and back — 486 miles — on a 
single 21-gal. tankful of gas: was not tired 
because Gremlin rides better than many 
medium -sized cars.” 

As for economy oj maintenance , a Min- 
nesota toolmaker wrote: "1 own a 1968 
Rambler American and have put 65.100 
miles on it with no mechanical troubles. 
This car still has the original shocks, 
brakes, clutch, battery, and starts and goes 
every day even in Minnesota's bitter cold. 
If the engine will last in my American, it 
should last in the Gremlin. I wanted a 
smaller car built in the U.S.A." 

And on the topic of initial purchase 
price, these comments; “We needed two 
cars at the same time and could buy twin 
Gremlins for the cost of one big car." 
“Don't like AMC’s package deals— in or- 
der to get one accessory you have to buy 
many. This forces you to buy things you 
don't want or need." “1 feel I paid too 
much ($2440.05) for a ‘low-priced car’ 
with only automatic, radio and an optional 
rear seat!” "Options ran the bill up — I 
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guess when one buys a $2000 car he should 
expect to spend $1000 on options." “Pro- 
motional material is misleading — $1999 
will not get the car out the door " “I was 
shopping for price. AM dealer gave me 
$400 more on my trade than any compet- 
itor offered," 

Aad to wrap it np. these parting shots: 
"Only mirdcar I could get loithont bucket 
seats." “Only compact in its class with a 
six-cylinder engine.” “Gremlin would be 
better with front-wheel drive to put trac- 
tion where the weight is.’’ “Several of my 
friends have purchased Gremlins on my 
recommendation." “Service is excellent — 
local dealer is trying very hard to estab- 
lish himself in youth, performance mark- 
et.” “After test driving the Maverick, Pinto, 
Toyota, Datsun, Duster and VW, I found 
the Gremlin a better car overall.” “The 
dealer is good generally— not as flashy as 
the bigger dealers, but okay." “I got ir- 
ritated because I bought the car — I picked 
it out and brought my husband in for his 
opinion — and then they show him as the 
legal owner. Slight case of liberated wo- 
man vs, male chauvinism. I guess. These 
dealers should get smart." * * * 
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home safety 



r A couple of the right-type * 
extinguishers — strategically 
located — can keep a sudden fire 
under control until the fire department 
arrives. In many instances, this can 
mean that lives are saved. 



By STEVEN J. HOWARD 



I F A GREASE FIRE breaks out in your 
kitchen. are you equipped to put it 
out? Do you know the three most common 
types of household fires and the quickest 
way to put each out? Since there are 
about 300.000 home fires annually, it 
makes good sense to equip your home — 
and family — with the extinguishers and 
the knowledge to combat common house- 
hold fires. 

Because fire can, and often does, travel 
extraordinarily fast, there is a procedure 
that fire departments strongly urge home- 
owners to follow: 

First, evacuate the house. 

Second, call the fire department. 

Third, fight the fire if — arad that's a big 
if — you have the right equipment to do so 
without endangering your life. 

Besides an ordinary garden hose and 
water for use on many types of fire, this 



means you must have fire extinguishers 
carefully placet! for maximum safety. 

Fire extinguishers for the home are 
those that will put out class A, B and C 
fires. These classifications were devised 
by the National Fire Protection Assn, to 
distinguish the combustibles which feed a 
fire. Thus, unless you have a multipurpose 
fire extinguisher, you must know the class 
of a fire to fight it, 

A, B and C Fires. Class A feeds on 
wood, cloth, paper and rubber; class B on 
flammable liquid and grease blazes, and 
class C fires are electrical. If electricity is 
turned off, a class C fire is converted into a 
class A or B fire. (A fourth classification 
of fire (D). which feeds on combustible 
metals such as magnesium, sodium, tita- 
nium and zirconium, is unlikely to occur 
in the home.) 

You have three options in protecting 
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EXTINGUISHER (left) h for A fire*, u*ei water, GAUGE OR INDICATOR or* any extinguisher you buy 

The other (S-C type) fight* grease, electrical fires it a must Indicator fells when repreisurizing is due 





MULTIPURPOSE EXTINGUISHER states on nameplate SOME TYPES have on indicator located at top of eyl- 

that it h usable for class A, B and C fires inder to show when the pressure is inadequate 



your home against the first three fire 
classes. One is to use a multipurpose ex- 
tinguisher that fights all three. Your sec- 
ond choice is to use two different kinds of 
extinguishers. The third is to set up a 
water hose and supplement it with fire ex- 
tinguishers to combat class 6 and C fires. 
Each option offers certain advantages the 
others don’t and each has some special 
limitations. 

For example, the multipurpose extin- 
guisher, which uses monoammonium phos- 
phate as the extinguishing agent, offers the 
very important advantage of speed. You 
can grab it and use it without stopping 
to think whether a fire you are fighting 
is of the A. B or C type. It extinguishes 
alt three. 

But you should recognize that mono- 
ammonium phosphate extinguishers that 
weigh 4Vz pounds and more are the only 
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ones listed by the Underwriters' Labora- 
tories as “multi purpose.” Those of smaller 
size have shown limited effectiveness 
against a class A fire and are listed as BC 
extinguishers. 

You can use a smaller size monoam- 
monium phosphate extinguisher against a 
class A fire, hut you will also have to use 
water to completely extinguish a blaze of 
any proportion. Some misleading adver- 
tising of small-size monoammonium phos- 
phate extinguishers would have you be- 
lieve otherwise. 

Of the three options, equipping a home 
with multipurpose extinguishers is the 
most expensive. For example, a three- 
bedroom house with den, basement and 
garage, requires a minimum of four 
multipurpose extinguishers to provide for 
minimum protection: one for the bed- 
rooms, living room, dining room and den; 
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CARBON DIOXIDE it used in B-C extinguishers, This type requires. CYLINDER In this type of extinguisher 

that you get dose to the tire and direct spray at base of the flame is replaced, rolher than recharged 



one in the kitchen: one in the garage, and 
one to protect the basement. 

In choosing between the three options, 
there is an additional characteristic of the 
multipurpose extinguisher to consider. 
When monoammonium phosphate hits 
flame, it forms a tacky crust that smothers 
the fire. This crust has an insulating effect 
on electrical contacts that could damage 
electrical equipment if you have to fight a 
class C fire. 

The second choice of home fire-extin- 
guisher protection involves the use of two 
different types of extinguishers: A and 
BC. To use them, you must stop and think 
if the one you’ve picked up is the right one 
for the fire at hand. 

For example, class A extinguishers rec- 
ommended for home use employ water as 
the extinguishing agent. Never use a class 
A extinguisher on a class B or C fire. Wa- 
ter will spread a fire that is being fed by 
cooking fat, gasoline or other flammable 
liquid. It presents danger of shock and 
electrocution if used on electrical fires. 

Class A fire extinguishers are of two 
types: stored pressure, which keeps con- 
tents under pressure at all times, and 
pump tank, A pump tank extinguisher is a 
2^ or 5-gal container of water that you 
manually pump to bring water to bear on 
the flames through a hose. A stored -pres- 
sure class A extinguisher of 2*6 -gal. size 
weighs less than a pump- tank type, which 
makes it easier to handle. However, a 
pump -tank extinguisher costs less. 

Additionally, the extinguishing agent 
for a pump tank is right in your kitchen or 
bathroom. If you discharge a pump-type 
extinguisher, you simply refill it at the 
sink. (A stored -pressure extinguisher has 

113 



to be refilled and repressurized by a fire 
equipment service shop.) 

BC extinguishers use carbon dioxide, 
sodium bicarbonate, potassium chloride, 
or potassium bicarbonate as the extin- 
guishing agent. Carbon dioxide doesn’t 
leave a residue like the chemical powders. 
However, its range is more limited: you 
have to get in closer to fight a fire. 

However, a carbon dioxide extinguisher 
costs practically twice as much as a dry 
chemical BC extinguisher of comparable 
size. And it has another drawback: It has 
to be weighed and possibly repressurized 
every six months by a fire equipment ser- 
vice shop. Thus, homeowners are better 
off if equipped with dry chemical extin- 
guishers. 

Incidentally, in an emergency you can 
use a BC-type extinguisher against a class 
A fire. The chemical agent will knock 
down the flame, giving you time to get 
water to the blaze. 

Buying individual class A and class BC 
extinguishers for the home is less ex- 
pensive than buying multipurpose extin- 
guishers. Again, assuming that same 
three -bedroom home mentioned earlier, 
you will spend $65 to $85 for minimum 
protection, depending on whether you get 
a sto red - pressure or pump-type, class A 
extinguisher, as follows: 

• One class A extinguisher to cover the 
bedrooms, living room dining room and 
den. Cost: $20 to 540. 

• Three BC extinguishers to protect the 
kitchen, garage and basement against 
flammable liquid fires and all areas of the 
home against electrical fires, Cost: $15 
each — $45 total. 

The third and least expensive option 
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open to you is to equip the house with a 
garden hose for class A fires and with BC 
fire extinguishers. Make sure the hose is 
long enough to reach the farthest part of 
the house. You can store it rolled up near 
the water source, such as in a kitchen 
cabinet beneath the sink. But you should 
bear in mind that a fire may keep you 
from reaching the hose. 

The hose should have a nozzle so that a 
high-pressure spray can be played on the 
fire, and the connection should be of the 
quick-connect type. They’re available in 
hardware stores for ahout $2. 

The coupling has two parts: a female 
adapter connected to the hose, and a male 
adapter that connects to the water faucet. 
Unfortunately, this awkward piece of 
hardware must stay connected to the fau- 
cet to assure quick hook-up in case of 
fire. 

In selecting multipurpose or BC fire 
extinguishers, there are several important 
points to note, such as size, BC extinguish- 
ers contain a charge of anywhere from 
1 to 30 pounds. Naturally, the greater the 
charge that an extinguisher has the great- 
er amount of extinguishing agent that can 
be brought to bear on a fire. But, of course, 
large-charge extinguishers also weigh 
more. 

The Fire Equipment Manufacturers 
Assn, says, “Pick the largest extinguisher 
that can be handled by everyone in the 
family who may have to fight a fire, 1 ' 

Incidentally, the numeral classification 
that precedes the letter classification on a 
nameplate, such as 2BC. indicates the size 
of the Underwriters’ Laboratories (UL) 
test fire which the extinguisher can han- 
dle. The numeral is academic since no 
authoritative agency has established 
standards for the home which use UL- 
test-fire sizes as a basis. 

Make sure that class A stored -pressure, 
multipurpose and BC extinguishers have 
direct reading gauges or indicators that 
tell if the extinguisher is pressurized and 
ready for use. One type of indicator is a 
button- type device that you press in to 
test the extinguisher. If it pops out, pres- 
sure is okay. If it stays in, the extinguisher 
should be repressurized. 

You may encounter cartridge -type ex- 
tinguishers. These have gas stored in a 
separate container that must be rup- 
tured before the extinguisher can be used. 
They are not recommended for home use 
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by the Fi re Equipment Manufactu r«*r» 

Assn, because they don’t have pressure 
gauges or indicators and must, therefore, 
be weighed periodically. Select extin- 
guishers that specify they have been listed 
by the Underwriters’ Laboratories (which 
has set standards of construction and per- 
formance). 

As for non -UL^ listed equipment, the 
National Fire Protection Assn, says: 
'* Beer-can’-size extinguishers are a poor 
choice. These are tin cans, aerosol con- 
tainers, plastic shakers, or squeeze bottles 
that hold less than a pint of liquid or 
12 to 16 oz. of a dry powder. Besides their 
small capacity, these devices are of un- 
certain reliability and their range is dan- 
gerously limited,” 

An extinguisher is worthless if you 
can’t get to it, so keep these points in 
mind: 

Mount extinguishers so they’re near an 
escape route. This gives you flexibility. 
You can fight the fire or get out if heat 
and smoke become intense. 

Don’t locate an extinguisher in a stair- 
well. Rising heat may make it inacces- 
sible. 

In garages, workshops and kitchens, 
avoid putting the extinguisher on a wall 
nearest a likely fire source. For example, 
don’t mount one over the stove. 

Become familiar with the use of your 
extinguisher by reading instructions on 



Mourtf exfingi/isliers near an 
escape route. You can fight 
the fire or get out * ♦ * 



the nameplate. And check that gauge or 
indicator often to make sure the equip- 
ment has sufficient pressure. 

Although do-it-yourself re pressurizing 
kits are available, do not attempt to re- 
pressurize a stored -pressure extinguisher 
yourself. It’s too dangerous. Containers 
have exploded and caused injury. Leave 
this job to a fire equipment servicing com- 
pany. 

Some extinguishers use replaceable 
cylinders which can be safely handled. If 
the extinguisher loses pressure, the spent 
cylinder is unscrewed from the valve 
assembly and a new cylinder attached in 
its place. * * * 
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7:00 Radio and bedroom light go on 
7:15 Bathroom light goes on 
7:30 Kitchen light goes on 
S:0Q Bedroom light goes off 
8:00 Kitchen light goes off 
9:00 Bathroom light goes off 
9:30 "Shadow lamp goes on 



10:00 Bathroom light goes on 
11:00 Bedroom light goes on 
11:00 "Shadow" lamp goes of 
12:00 Bathroom light goes off 
12:30 "Shadow" lamp goes on 
1:00 Radio goes on 
1:00 Bedroom light goes off 



2:00 Bathroom light goes on 

3:00 Radio goes of f 

4:00 Bathroom light goes off 

4:30 "Shadow" lamp goes off 

5:00 Bedroom and kitchen light go on 

5:1 5 Living room light goes on 

5:30 Bathroom light goes on 

B: 00 Radio and "shadow" lamp go on 



Build PM's $30 




Bathroom light goes off 
Bathroom light goes on 
Kitchen light goes off 
Kitchen light goes on 
Bathroom light goes on 
Radio goes off 
Kitchen light goes off 
Bedroom light goes off 



Bathroom light goes on 
Living room light goes off 
"Shadow" lamp goes off 
Bathroom light goes off 
Bedroom light goes on 
Bathroom tight goes on 
Bedroom light goes off 
Bathroom light goes off 
Radio and bedroom light go on 





This electric control box turns on lights and 
radio at intervals around the clock to give 
your home a lived-in look when you’re away 

By WAYNE C. LECKEY, Home and Shop Editor illustration by Ed Vaiigursky 



A SINGLE LIGHT burning night after night in the same room in your home is 
. enough to tip off a prowler— that you’re away. But when lights go off in 
one room and on in another, when a radio can be heard playing at some hours 
and not at others, and shadows ran be seen moving across the windows— even 
a burglar who’s been told you’re away can’t be sure enough to risk a break-in. 

The device shown above is not just a “timer”; there is nothing like it on the 
market that will operate at several programmed intervals in a 24-hour period. 
Popular Mechanics presents this ingenious control as a project you can build 
yourself. The homebuilt concept you see here was developed through the 
cooperation of the inventor, Howard Natter of Yonkers, N.Y., who has agreed 
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CHASSIS ready lor wiring. 
AH iwirches or* connected 
on on* side by single wire, 
o$ ore all outlets. Then 
other side of each switch 
is connected to alher side 
of each outlet, To *hut 
off control, unplug motor 



Photos by Robert D . ffarsf 



to let PM readers build a unit for their 
own use but not for sale. 

Here is how it works: When you are 
getting ready to leave home, you place the 
control in the center of the house and near 
a wall outlet. Then tabic lamps (and a 
radio) in bedroom, bath, living room, 
kitchen and family room are plugged into 
the control with extension cords. In bath 
and kitchen, where normally there are no 
table lamps, it will be necessary to use 
spare lamps during your absence. 

Now when you are ready to walk out 
the door, you set the clock hand (the top 
of the dial represents midnight: the bot- 
tom, noon) to coincide with the hour of 



departure and plug in the control. This 
starts a 1-rpd (revolution per day) motor 
which slowly turns six cams. Each cam 
controls its own lamp, or radio as the 
case may be. and triggers a refrigerator- 
door switch which turns the lamp on and 
off as dictated by the configuration of the 
notched edge. When 24 hours are up (one 
revolution of the cam), the cycle repeats 
and continues for as Long as the control is 
plugged in. 

The size of your home, as well as the 
location of the rooms, will dictate the 
length of the extension cords: a two-story 
home will require longer cords than a 
one- story dwelling. But lamp -cord wire is 
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MOTOR BRACKET 
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hand 
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COT CAM BLANKS from ttmptred hordboord with o CUT NOTCHES IN CAMS by mounting blank over top 

circle cutter in drill press. To play safe, clomp work of saw blade and slowly turning it to remove waste 




BLANK CAMS 
DIVIDED INTO 
24 SECTIONS 



/it \ 

RADIO 



KITCHEN 



3/8" HOLE 



BEDROOM 



BATH 



4 30 

CAMS CUT FROM 
1/4" TEMPERED 
HARDBOARD 



MOVING LAMP 



5 1S\ LIVING ROOM 



12 AM 




OUTLET 



1 2 " 

MOLE 



14" TEMPERED 
HARD80AR0 CAM 



WASHER 



SWITCH 



SHAFT 



7 



7 x 6 l/8x 10-5/8" 



4-3/4" 

END VIEW 



(END REMOVED) 




ENDS OF CAMSHAFT can be filed down in drill presi. 
Lower end turns in wood block clomped to the table 
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inexpensive, even if you have to buy 100 
feet or more, plus plugs and sockets. 
While we programmed the cams in the 
original control to follow a somewhat nor- 
mal pattern of living, you don’t have to 
follow the same cam patterns we give. 
You can design them to suit yourself. 
Nor do you need to have the cams control 
lights in the same rooms we suggest. You 
may prefer to have a light go on in the 
basement or in the garage. However, it’s 
best to have no more than six extension 
cords operating off one circuit, even if all 
six lamps may never be on at one time. 



In addition to light and sound, you can 
use moving shadows to fool a snooper. 
They can be created by a “psychedelic” 
lamp which is designed to be turned slow- 
ly by the heat of the bulb. Placed near a 
curtained window, but hidden from direct 
view, such a lamp will produce moving 
shadows that, to an outside observer, will 
make it appear that someone is walking 
around in the room. A common color 
wheel of the type frequently used to spot- 
light a Christmas tree will do the trick 
just as well. 

For obvious reasons, you should tip off 
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COVER PATTERNS 






SCREW HOLE 



ALL FIVE PARTS OF THE COVER ore cut ood drilled 
guarding to the patterns before they ore glued to- 
gether with Elmer's white glue. To slip the caver 
aver the chassis, you first remove the dock hand so 
that you can pass the cover over the end of the cam* 
shaft. I mode clack hand from a scrap of Formica 
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Technical Art by Peter Trojan 
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your neighbors to your “house watcher" 
so they won't think someone is in your 
house when they see lights. 

The cam assembly consists of six discs 
cut from %-in. tempered hard board (Ma- 
sonite or Marlite) spaced %-in. apart, and 
mounted on a 3 /a -in. threaded rod that is 
turned down at each end. Turning down 
the ends to fit Vi -in. bearings can be 
done in a lathe, or by chucking the rod in 
a drill press and "turning’* it down with a 
file as shown in the photo, page 123. 

The right-hand end of the shaft is 
threaded Vi -20 for a distance of V& in. for 



two nuts which hold a clock hand. The 
hand is used to set the cams so they will 
turn on lights at the desired hour. Twelve 
holes drilled in the cover serve as a dial 
for setting the hand. A nut and washer at 
each end are used to tighten the cams and 
spacers on the threaded shaft. Thickness, 
not profile, is important, so the spacers 
need not be discs; square blocks will do. 
Note that the midnight (12: 00) point at the 
top of each cam must align when the six 
cams are tightened on the shaft. 

The cams are cut with a circle cutter 
(Please fum to page 1 74) 




3/8" 

THREADED 
flOQ ^ 



3-1/2" 



1/16” THICK 
2 - 1 / 2 " 



1/4" HOLE 



1/4-20 

THREAD 





— i : 

2-3/16" * * - 




3/8" HOLE % 

1/8" HOLES ° ° 

p— 2-3/18" — " 

1/8 x 6-1/4 x 6-1/4" 



RIGHT END 




SHADOWS ARE PRODUCED with Igmps luch m these. 
Color wheel a I top is norm oily used to i pot Eight a 
Christmas tree. Both con be purchased locally or 
tr'Orn the Com Timer Co., 400 Walnut St, Yonker*, N,Y« 
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Developing tanks 
from piastre pipe 

Two lengths of lVz- 
inch plastic pipe will 
make a pair of deep de- 
veloping tanks for 35-mm 
Kim, saving the fuss of 
loading reels. Five -foot 
sections will handle 20- 
exposure rolls. The ends 
are capped with plastic 
drinking cups. Cement on 
bottom ones; top ones 
are just pressed on, Be 
sure the cups are opaque 
or paint insides black 
to keep out light. — L. H. 
Houck, JeffersonCity, Mo. 



PHOTO 

HINTS 




Fan speeds print drying 

A household fan positioned to blow a 
stream of air across the cloth apron on an 
electric print dryer, as shown above, can 
substantially shorten print-drying time. 
This works especially well in humid 
weather when moisture is slow to evapo- 
rate, — Walter E< Burton, Akron t Ohio 




Clip takes flash-cord strain 

Flash sync cords frequently work loose 
and pull out of the camera socket, espe- 
cially when the flashgun is used off-cam- 
era. A spring-type snap fastener slipped 
over the cord and clipped to the neckstrap 
ring will take the strain and keep the 
cord from pulling out. — C, Boyd Pfeiffer 
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bottom 
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For an added touch, give 
your prints wide borders 

Adding a wide white border around 
your prints can improve their appear- 
ance greatly by creating the effect of 
a mat, as if the pictures were mounted 
or framed. To see the difference, com- 
pare the two photos at upper left, one 
with standard K -inch borders and the 
other with one-inch- wide margins. With 



Camera-hugging flash bracket 



an adjustable easel, all you have to do 
is set it to mask off the desired amount 



Most flash brackets stick out at the side 
and make a camera awkward to hold. This 
one, bent from V&-inch aluminum, is shaped 
to hug the camera's contours so nothing pro- 
trudes. It also incorporates a handy shutter- 
r el ease cable and has holes in the bottom 
plate so you can operate the reloading con- 
trols without removing it. Form epoxy putty 
into a small block to suoport the cable's 
plunger . — John Schwartz , New York City 



at the edges. If you’re using a fixed- 
frame speed -type easel, you can create 
the same effect by cutting a mask to fit 
over it. as shown here. Make the mask 
from heavy cardboard or thin strips of 
balsa wood. Trim it to fit snugly inside 
the lips on the easel. One-inch borders 
are fine for 8x10 prints; use narrower 
widths for smaller sizes. 

— Bob Corley , Jacksonville, Fla. 



JUNE 1971 



127 






TO ESTABLISH POINT wSitire new roaf rirfqe ioiiis viope 
q f o-rlginnl. use g line 1 level. Far lateral position, taka 
comparative meenvrements from the old fool s ?dge 



HOME IMPROVEMENT 



You don't have to cut a hole in your 
existing roof to attach an addition. Instead 



By RICHARD F. DEMPEWOLFF 



I F YOU'VE HESITATED to add an ex- 
tension to your home because you 
feared the chance of leaks where the roofs 
will meet, take heart. You can make the 
connection without cutting into the roof 
at all. You simply remove a strip of shin- 
gles, leaving the felt in place, and spike a 
pair of shoe planks (plates) right to the 
old roof. The rafters for the tie-in section 
are then seated and nailed to these shoes. 
If you want access between the old and 
new attics (usually for ventilation), it can 
always be cut in later between a pair of 
rafters or trusses. 

The advantage of this trick is not just 
its simplicity. The big bonus is that you 
won't have to sweat out any sudden rains 
that might pour into a roof opening and 
destroy ceilings, walls and furniture. 

If you have no need for totally unob- 
structed attic space between the new and 
old sections, you can save much labor 
with this system. It can’t be used, however, 
if your plans require cutting into any 
rafters or trusses. 

On the PM House wing (see We Added 
On and Saved — So Can Yon, page 104, 
May ’71 PM), we framed the entire addi- 



tion without touching the original building 
— with two exceptions. So that the new 
wall plates could be tied in to the header 
of the original house, gutters had to be 
removed and slots were cut into the roof 
overhang. 

Trusses were installed starting at the 
far end of the addition and working to- 
ward the original house; each was braced 
in plumb position by tacking it to a plank 
nailed to those behind it. The ultimate 
anchor was the framed gable end wall of 
the structure. Last truss installed was 2 ft. 
from the wall of the old house. The ends 
of its top cord were mortised to the top 
cord overhang ends of the two trusses of 
the original house that it contacted. 

The roof of the new wing was then 
sheathed and felted, up to the last truss. 
Next, that part of the old roof overhang 
within the walls of the new structure was 
sliced off. To do it, we removed the shin- 
gles, set the shoe of the portable circular 
saw to the pitch of the roof and followed 
a chalk line Vw in. beyond the wall of the 
building for safe clearance. A handsaw 
completed the cuts through the overhang 
rafters. 
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Plates and ridgeboard for the tie-in 
roof section were placed as shown in the 
photos, using 2x12 lumber for the plates, 
a 2x8 for the ridgeboard and 2x6s for 
rafters. The end of the ridgeboard joining 
the roof of the original building is angle- 
cut to the pitch of the old roof. Hie mi- 
tered end should come right to the point 
formed by the plates at their peak. The 
other end is butted and toenailed to the 
peak of the last truss. 

Rafters are angle cut and secured to 
the ridgeboard in the standard manner. 
But to seat them properly on the plates, 
you must make a compound cut. First, 
angle-cut the end to the pitch of the new 
roof. Then set the circular saw to the roof 
pitch of the original building and cut away 
the high side of the rafter along the pre- 
vious cut. The length of these rafters is 
measured from the edge of the ridge 
board to the outer edge of the plate, at the 
exact interval position. 

With rafters in place, the tie-in frame 
is sheathed and felted and valleys are 
flashed before shingling. The 36-in. alu- 
minum isn't hard to handle if you uncurl 
and bend it before placing it. It is easily 
uncoiled by drawing it over the edge of 
your worktable. Crease it along the cen- 
ter line by laying it on a flat surface such 
as your garage floor and use a 2x4 as a 
straightedge to make the initial bend, A 
gentle curve is better than a sharp crease, 
and precision isn't absolutely necessary; it 
will form itself to the two pitches when 
pressed in place. 

You'll need help placing the flashing. 
On the roof, slip one edge under the IN- 




JUNCTION LINE OF ROOFS » obtained by latching 
moion 1 ■ n tf from peak paint to the point or edge of 
old roof where end of the laM new iruu meets ft 




STRIP OF SHINGLES IS in. wide h removed, mostly 
intide the mo ton line, to provide a good, firm 
seat for the 2x12 plates, that will be laid flat against 
the old roof and firmly spiked into truss rafters 



USING SHINGLE RIPPER, oil noils ore removed within IS m + outside the mason line so flashing con be 
slipped under the shingles. Notice slot cut in original overhang [lower left) to permit wall plate tie-in 




RIDGEBQAAD is EXTENDED from ppok of Inst truss 
ID point where pieties mtrfit. RdflOFt flf* placed on 2 - 
ft, centers. Check slope with level before fastening 



IHREE'FOOT- W1 PI ALUMINUM FLASHING k slipped 
beneath asphph shingles and sealed with maitft, os 
ore shingles. New side is cemented before shingling 




ened old shingles and fasten in plaee with 
aluminum nails. The edge of ihe flashing 
is sealed with roof cement, as is each 
course of shingles as you lay and nail 
them in place (with aluminum nails) over 
the flashing. (Editor’s note; Dab roof mas- 
tic over any exposed nail head. ) At the 
peak, the Hashing is bent and formed over 
the ridge and up under the shingles above 
it. (All this requires a little persistence 
and a lot of vocabulary.) The fop of the 
opposite valley flashing will lap the first. 
Don't spare the mastic. You can get it off 
yourself with a little kerosene later, but 
be sure to wear your oldest clothes so that 
you can throw them away when the job 
is finished. 

Sealing the other side of the flashing 
to the new roof is easier. This roof can 
then be shingled in the standard manner, 
terminating at the flashing gutter with 
■i in. of metal showing. 

Edges of the new shingles, cut to the 
angle of the slope, are also sealed with 
mastic. While sealing is the messiest, most 
aggravating part of a roofing job, it is most 
important if you want to be sure uf a 
weatherproof, troublefree addition. And, 
if you take time to do it properly, you will 
never regret the frustrations. * * * 
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HINTS READERS 

Tape keeps sliding lid closed 

The sliding lid on a wooden small-parts 
box had an annoying tendency to work 
itself open whenever I moved the box, To 
prevent this, I simply installed a latch 
made from “hook and eye” tape (Velcro). 
Actually a pair of tapes intended for gar- 
ment fastening, Velcro is available at sew- 
ing supply stores. When pressed together, 
it holds firmly. — W. E. Burton, Akron, Okie 

Clean brushes with less solvent 

When my wife recently discarded an old 
frying pan, I salvaged it for use in my 
workshop cleaning paintbrushes. By tip- 
ping the pan slightly, I can entirely im- 
merse the bristles in a small amount of 
solvent by laying the brush on its side. 
When in this position, the bristles are also 
much easier to “comb” with a wire brush, 

— At Stencel, Detroit 

Easy junction-box installation 

When you want to install an electrical 
junction box flush with the underside of 
a joist, here's a way to save the cost of 
a hanger. Remove one knockout plug and, 
on the opposite side, drill two small holes 
to receive screws. Now you can insert a 
screwdriver through the knockout to fas- 
ten the box and then attach the cable. 

— Bernard H. Serora, Philadelphia 

Rubber holds lathe work 

If one end of a slightly bent or irregular 
piece of pipe is clamped rigidly in a lathe 
chuck and the other end is supported by a 
steadyrest, considerable stress may be in- 
duced on the chuck or other parts. To 
help reduce the wobble, insert a layer of 
inner- tube rubber between chuck jaws 
and the work. Latter can then move 
slightly in jaws. — B. W. Ervin, Kent , Ohio 

Groove in oilstone adds to utility 

If you cut a groove in the edge or other 
surface of a not-too-hard abrasive stone, 
you’ll find it handy for sharpening or 
polishing points on scribe rs, dividers and 
slender rods. You can form grooves in 
softer stones using an old hacksaw blade 
or sharp corner of a file. To dress to a 
semicircular cross section, use a small pin- 
punch. — W. B, May, Oak Park, 111. 
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MORE CONVENIENT than the ordinary sta- 
tionary sink aerator, the Swirlerator Sink 
Cleaner allows you to direct a soft, yet firm, 
spray of water by simply flexing the center 
portion at the area to be rinsed clean. With 
instructions and all necessary adapters, it's 
available in red, ivory, black, yellow and 
green. Retails for 98 cents from Jaclo, Inc., 
35 Lafayette Ave., Brooklyn, N,Y. 11217. 




MOUNTING PHOTOS was never so easy as it 
is now with Vue-All Magik Spray Photo Mount- 
ing Adhesive. Just spray it on, lay the photo 
down, rub and presto, it’s mounted. If you 
change your mind, just peel off your print 
and reposition it as often as you like without 
spoiling the photo. A 10-oz. aerosol can sells 
for $3.95 from Vue All, Inc., 49 West 45th 
St. f New York, N.Y. 10036. 

132 



EXCITING 

NEW PRODUCTS 

BY CATHERINE BILSKI 




ELIMINATOR II, a gas- powered dragster, fea- 
tures authentic AA./ Fueler styling and scale- 
model speeds up to 300 mph. Designed for 
tautlme racing, the model deploys a drag 
Chute and shuts down the engine automatic- 
ally after passing over a preset tripping bead. 
It's priced, ready-to-run, about $18. Made by 
the Cox Manufacturing Co., 1505 £, Warner 
Ave,, Santa Ana. Calif. 92702, 




CLEAR AWAY WEEDS, stray grass, growth be- 
tween flagstones and along borders of shrubs 
and lawns with the Flame Gun. It requires no 
cords or batteries, and less than two pints of 
kerosene provide 30 minutes of steady flame. 
Also great for removing icy patches from 
walks or driveways during the winter. $17.98 
plus $1 postage and handling from Hobi, 
Inc., Dept. PX-5, Lake Success. N.Y. 11040. 
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CUTTING TASKS will be easier and go faster 
with a Quick Clip cutter. Positive spring action 
instantly reopens the biades after each cut, 
making them ideally suited for cutting thread, 
wire, film and ribbon. Suggested retail price 
is $4.95 for the cutter at department, hard- 
ware and fabric stores. Made by J. Wiss & 
Sons Co., 400 West Market St.. Newark, NJ, 
07107. 




START YOUR COLLECTION of these beautiful- 
ly handcrafted Mini Boats. Each model is 
made of wood, finely detailed and painted. 
Ideal for gift giving, the 8-inch lobster boat, 
dragger and schooner each sell for $2.75 
postpaid. An assortment of miniature lobster 
traps, clam baskets and buoys is also avail- 
able. Made by C, Brower and Son, Pownal, 
Me. 04069, 




ONE OF THE STRONGEST EPOXY industrial 

adhesives made is now available in kit form 
to the homeowner and hobbyist. The kit con- 
tains a 2-oz. tube of epoxy resin, hardener, 
aluminum mixing pans, wooden applicators 
and instructions. "Epoxy 1177" will bond 
wood, concrete and other porous materials. 
Distributed by W. J. Ruscoe Co., Box 2746, 
Akron, Ohio 44301 and priced at $4. 




CLEAN YOUR PAINT ROLLER thoroughly with 
Kleen-A-Roll, an attachment developed for 
your electric drill. It squeezes the fuzz 2000 
times to remove deep-down, fresh-paint pig- 
ment. Comes with drive mandrel, a bucket- 
support bracket, a clear plastic tube to tell 
you when your roller is clean and a dynel 
roller cover for $4.74. Made by Kleen-A-Roll, 
Box 272, Summit, N.J. 07901. 
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WORKSHOP PROJECT 



$45 Worth of Beauty and 
Convenience... You Can 



Build for $2 1 



By ROSARIO CAPOTOSTO 



Dress up your foyer with 
this eye-pleasing pier set 

f HEN WE FINISHED dressing up our 
foyer (see Make a Grand Entry, page 
144, March PM), I thought the project 
would end there- But my wife was so 
pleased with the results that she started 
dreaming up ways of utilizing what, at 
that lime, was a stretch of wasted wall 
just inside the living room. We finally de- 
cided to add a wall-hung pier set for 
those last-minute appearance checks that 
always seem necessary before we leave 
the house. 

The filigree of the frame is the same 
material I used in the entry divider. (It's 
made by Masonite Corp.. 29 North W acker 
Drive. Chicago, 111- 60606, ) And a piece of 
scrap Marlite wall paneling was used to 
back up the mirror. Though my cost was 
about $21, yours might be lower if you 
happen to have a mirror lying about that 
you can adapt to your setup. I’ve spotted 
similar pier sets in shops in my area 
priced in the S45 to $50 range. But I 
haven’t seen any that I like better than 
the modern set I made. 

On the prototype shown, the same hard- 
wood framing that was used for the room 
divider served perfectly for the mirror 
frame. I simply enlarged factory grooves 
in the wood frame to accept a lx4-ft. mir- 
ror that 1 bought. (If you wish, you can 

LAr THIN BEAD OF GLUE in mirror from# groove} 
(upper right) and insert mitered filigree surround 

STURDY EYEBOLTS installed through the frame edge 
hang unit (right). Add mirror backing panel next 

134 





POPULAR MECHANICS 






eyebolt 



3*1/2" 



FILIGREE 



3 / 4 " 

PLYWOOD 

TABLETOP 

i, f 81 1 i 



BRACKET 



INSERT 
STRIP 8 



1/4" BACK 



1/S x 1/4" 
GROOVE 



■ 



1/4" 

HAROBOARD 

BACK 



LEG-MOUNTING 

PLATE 



16-3/4" LONG 



mitered 



FILIGREE CAP STH IP 
ANGLE BRACKET 



TOP VIEW 
OF LEG j 

1/8*1 IT’ I 

GROOVES / 



FORMICA TOP 



s. STOCK 1 3/4" SO./ 

* 18“ TAPERED LEGS 



‘p 



SECTION A-A 



FILIGREE 



Technical Art by Pete* T rajah 



run a rabbet in the framing strips and use 
a cleat to hold the mirror.) Next, make a 
25° bevel cut to remove some of the ex- 
cess width along the solid edge, leaving 
about 1 in. across the face. Then plow a 
*4-in. groove about ¥* in. deep perpen- 
dicular to the beveled edge. This groove 
receives the filigree. 

Miter the corners of the strips to form a 
frame around the mirror, and for rigidity, 
back up the mirror with a piece of Marlite 
or hard board as mentioned above. 

Glue and screw three sides of the frame 
only to this backing. The bottom frame is 
joined with screws only so that the mirror 
can be inserted after most of the car- 
pentry is completed. And, if your mirror 
should ever become cracked, this makes 
replacement a simple task. 

To hang the frame, two eyebolts are 
installed on the back and fitted with an 
appropriate length of picture wire. Make 
certain that these bolts do not enter the 
groove that is intended to receive the 
mirror, and install them before inserting 
the mirror. 

To attach the mitered filigree sections, 
squirt a bead of white glue in each out- 
side groove. Notice in the photo at the 
right that the mitered filigree ends do not 
meet. This is to insure room for the rein- 
forcing comers. Here you should allow 
about a %*in. space which will be bridged 
by the insert. 

Cutting these inserts is truly an exer- 
cise in angle cutting. The lead end is an 
inside miter while the tail end is the re- 
verse. The tail end also slants back 25 5 
toward the bottom to assure a good fit at 
the frame comer. Finally, two angled 
grooves along the sides permit it to slide 
over the mitered filigree. Since the face of 
the insert is left fiat it won’t fit flush with 
the 9/16-in.-sq, strip which surrounds the 
outer edge of the filigree and is not in- 
tended to. Glue the inserts in place first 
and add the square strips Iasi 

The table is made using a pair of 
factory-made legs purchased at a lumber* 
yard and a %>in. plywood top, Grooved 
slots cut into the leg tops secure the fili- 
gree. A piece of molding (D) was used to 
enclose the table top which I first covered 
with white paneling. You could use deco- 
rative laminate here. 

The console can be stained or painted. 
I sprayed mine all white to contrast nicely 
with a green wall in back. * * * 

JUNE 1971 




INSTALL MIRROR before finol section of the frame 
i* placed- This last piece goes in without glue so 
that replacement is easy if the mirror ever crocks 




ARROW-SHAPED REINFORCING CORNERS ore exer- 
cise in angle cutting (see text for detail*), Glue is 
used In groove* here; edge tap goes over insert next 




FACTORY-MADE TAFiRED LEGS must have grooves 
cut in at top To receive the filigree. The latter is cut 
slightly long, then bowed and sprung into place 
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SPACIOUS SHOP hot all the comforts and equipment 
that ail wof k choppers dream about. Owner Phil 
Steven r rightfully takas pride in everything about 
it from the detailed model he is working on to 
well-arganked storage drawee far the small hand 
fools shown at left. The layout it Stevens' i seventh 









CRAMMED WITH 



IDEAS TOO 
CAN USE 

We published Al Meagher’s dream 
workshop in Minneapolis last June 
and asked our readers for more like 
it. Maine subscriber Phil Stevens 
accepted the challenge . . . 

By HARRY WICKS. Workshop Editor 

Photography by Robert D. Bant 



O F ALL THE ARTICLES published in 
the Home and Shop section of PM dur- 
ing the past 12 months, none has created the 
reader response that the dream workshop ( Is 
This the World's Best Workshop?, page 146, 
June 70 PM) did. It's not hard to figure out 
why: PM readers are doers. And because of 
that, they are constantly looking for better 
ways to do everything around the house, in- 
cluding improving their workshop layouts, 
Phil Stevens in Portland, Me., took some 
snapshots of his shop— which is the seventh 
version that he’s had— and sent them in for 
our opinion. 

Editorial consensus was that his shop was 
indeed one that our readers would like to 
look at. So I packed my bag and headed 








Workshop 
Floor Plan 

Stevens' fully 
equipped ihop hen 
oil the room u do* 
il-y o unelfer dr««ni 
about. Notice that 
door leodlng Out- 
side It a full 3 ft. 
wide. Thi* permit* 
the owner to cart 
big project* la ond 
out effortfetily* 
KryUlow explain* 
lighting arrange- 
ment shown in art 
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north. My immediate impression of Phil's 
setup was of the efficiency and neatness of 
the storage units he has custom-designed 
and constructed. Though his shop is an 
active one, each tool has its own spot to 
return to upon completion of a project 
By profession, Phil is an electrical engi- 
neer. By choice, he's a dedicated do-it- 
yourselfer. He does all the minor repairs 
around his home, and a stroll through the 



house revealed shop-built furniture in 
every room. 

Phil's interests are varied. If he sees a 
boat he likes, he fashions a scale model. 
But he doesn’t limit himself to small proj- 
ects. For example, when he and his wife 
returned from an Alaskan trip (they're 
avid travelers) he decided to carve a to- 
tem pole. For a design, he turned to his 
well- organized files (which are cata- 



ISLAND Cl 05 IT i* over 4 ft. long, give* ample 
und well-organized storage for tfi# large shop Stem* 



NUMBER Of ITEMS i fared in this cabinet would be 
difficult to count. The tilt-down drawer* hold noil* 










logued) and dug cut drawings that had 
been featured in advertising by a cigar - 
maker. His creation appears on page 143. 

Though Phil is active in a local amateur 
theatrical group — working on scenery and 
lighting — he says he still never finds 
enough time to spend in his shop, which 
he affectionately refers to as a ‘Tinker 
shop.” He started his first shop while still 
in high school, and, over the years, ex- 
perience taught him that there is a best 
place for each tool or part. It borders on 
understatement to say that his present 
shop is extraordinarily well-organized, 
used frequently, yet still neat 

The supply cabinet shown on page 140 
for example, holds thousands of items. 
From the tilt-out drawers for nails and 
screws, to conventional drawers for small 
parts and equipment, his setup betters 
most hardware stores I've seen. And, like 
most workshoppers, he is a “saver" by 
nature. Everything finds a home until it 
is used. The difference between Phil and 
people like myself is that he catalogs it 
so he knows just where to find it when 
he wants it. 

It's just about impossible to list all the 
features in Phil's shop that attracted and 
fascinated both the photographer and my- 
self. Those 1 think most workshoppers 
will be interested in are shown in the 
photos and floor plan on these pages. In 
particular: 

• u Traveling-Ughf’ setup. Over the work- 
bench and other long work areas such 
as the lathe, he has devised a simple meth- 

SOX FOt TURNING CHISELS it wall- mooted ovw 
lath*, iw h uw a ilopod bottom that »pill* t having* 



USING CONDUIT, el bowl, pip* ftangei and chain, 
Phil rigged four lights to slide over the work area* 



od for moving the light If you look care- 
fully at the color photo on pages 138-139, 
you’ll notice he has a swivel- arm light 
rigged so that it can be swung over table 
saw or power hacksaw. 

• Fire protection and storage. Since he 
has a forge in his shop, Phil wisely in- 
stalled a fire-alarm system and tied it 
into the house system. 

His wife calls him a “tool nut." (Edi- 
tor’s note: A description that most PM 
readers and editors are proud of.) For 
example, a while back he acquired the 
works from an old wooden clock. They 



ELECfVONlC TEST GEA1 ii alt stored In on# doi«t. 
Workbench to right it t/i#d for radio and TV rwpaift 




were broken and incomplete. He got “a 
big kick’* out of repairing what he had 
on hand and hand- fashioning what was 
missing and building a new case from 
scratch. 

His projects are diversified. On his 
Plymouth, for example, he has added a 
beeper to his automatic signal arm. Thus, 
when he turns a lazy comer that doesn’t 
return the blinker to “off,” the beeping 
reminds him to do it manually. At the 
other end of his works hop- talent spec- 





THF CALI'S STJLL OUT. If you know of o shop 
you thjnJt out readers would ffte \o see, send a 
brief fetter and several snapsN sol's to: Workshop 
Editor, Popular Mechanics, 224 West 57th St., 
New York, N.Y. J0OT9. 



trum, is the special table he built to hold 
his slide projector. 

Originally Phil had his shop in the base- 
ment, where he also had a darkroom and 
a painting area (he and his wife both 
work in watercolors and oils). He felt 
boxed in, so he built an addition: a two- 
car garage with basement below and stor- 
age area above. If pressured, he'll admit 
that the want for a dream shop, more than 
a home for his car, probably was the de- 
ciding factor to do this. It gave him what 
he had always dreamed of — a workshop 
crammed with ideas he collected over the 
yeais. * * * 



SOLDERING IRON it built ime wall (left); when it'i 
in use a telephone switch reduces heat to half. Wir- 
ing diagram show* how it it connected to power. 
Wall mirror saves Steven* from having to rotate 
heavy chgi^ii to work on the back. Owner ihows 
author the totem pale (be^aw) he carved upon return 
from Alaska. From top, symbol* ore raven {knowl- 
edge), bear* (strength) and the beaver (industry) 
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SOLVING 
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INEXPENSIVE PIPE CADDY con be fashioned from o 
coffee con that has o plastic lid. Cut square holes in 
the lid for pipe stems and decorate the con So suit 
your fancy,— John N, Sisevich, Upper lake, Cah'f. 



DRAWER PULLS for lightweight, cordboor d drawers 
cun he created from standard 2-in. roundhead brass 
paper fasteners. Simply crimp them as shown, insert 
and bend legs-— A + i r Stephenson, Royal Oat, Mrch- 




HANDSAWS CAN B£ STORED on the inside of a 
closet door to protect teeth. Drill a small hale near 
the ends H suspend from p brad and use pivoting wood 
strip to lock laws in.— R. Hertrberg, Flushing, N,Y. 
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MATE LESS GLOVE can be put bock to work pj □ 
belt-toolhoJder if uted as pictured- Moke two slits for 
slipping the holder onto your belt, and use the holder 
to tote small hand tools.— Frank Shore, New York 
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Illustrations by Adolph Brotman, Worm an Associates 




SELF-CLOSING GATE can be made— □ la Williams* 
burg, Vo,— with q bat! and chain arrangement. Use 
a galvanized chain and, if a heavy ball isn't available, 
substitute a brick,— Horry G. fiernington, New York 



CURTAIN RODS that are no laager needed far their 
intended purpose tan still be put to work. Mo-unfed 
inside a closet dpor, one wifi provide ample room to 
store bells and neckties.— Frank Shore, New York 




HANDY MEMO HOLDER can be rigged using a cou- 
ple af spring- type clothespins and bent coath anger 
wire. Latter prevents pEns fram falling apart and gives 
loop for wall fastening,— N. Murray, Ogdensburg, Wi's. 
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V-BELT can be stretched if you need a bit mare 
diameter, by using a bumper jack. Left stretched 
tightly in the hat sun For □ couple af days, it will pick 
up about an inch,— George Mayerchofc, Minneapafri 
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TOO RICH FUEL MIXTURE con be determined at □ glance, Slock soot on sparkplug dps is the sure evidence 



4 SIMPLE ENGINE TUNE-UP will dc- 

1. crease a car s fuel consumption by 
8.2 percent, according to the Champion 
Spark Plug Co. Assuming that your car 
has a 20-gallon fuel tank, you would the- 
oretically get an additional 1.64 gallons 
of gas at each 20-gallon fill — for an av- 
erage 18- gallon fill, that's an extra 1.48 
gallons. 

Multiply this by the price you pay per 
gallon and you’ll see the annual savings 
are not to be sneezed at. If you fill up 
40 times a year averaging 18 gallons, 
you'd save nearly S24 where gas costs 40 
cents per gallon, if your tills average 
16 gallons, you’d save more than $20. 

Champion tested 200 cars, including 
foreign makes, in IS cities. They were se- 
lected at random in supermarket parking 
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lots. Each lucky owner got a free tune-up. 

The same conditions were used through- 
out the test. Cars were run on a tape- 
controlled dynamometer for 17 minutes at 
speeds of 30 to 70 mph. Testing was super- 
vised by NASCAR officials, 

The cars were first operated in their 
untuned condition, then given a tune-up 
consisting of new sparkplugs, distributor 
points, condenser, air filter and other 
parts that were damaged and needed re- 
placement. Ignition timing and carburetor 
were set to manufacturer specifications. 

The cars were again run on the dyna- 
mometer and fuel savings noted. The 
tuned cars also indicated a 9.8-percent 
decrease in distance required for passing 
and a 10.4-percent rise in power output. 
As far as you’re concerned, there’s 
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FUEL LEAKS from fuel-line connection? are usually 
obvious* but not always. Tighten all connections 



another big plus in a gas mileage tune-up: 
You can do it yourself and save anywhere 
from $10 to $25 charged by mechanics. 

Start by stopping leaks. Gas lost before 
it reaches the engine is money out the 
window. Tighten fuel-line connections at 
the carburetor and fuel pump. Be sure 
that carburetor assembly bolts are tight 
and give the carb mounting bolts a turn. 

Start the engine and trace the fuel 
line from the carburetor as far back as 
you can to see if a pinhole has developed 
Check the fuel tank and filler neck for 
leaks, especially at seams. 

Above all, be sure that the gas tank 
cap is always tight. Don't trust gas station 
attendants to give it that extra twist. Do 
it yourself. Gas fumes that escape from 
around a loose cap represent lost money. 
They also pollute the air. 

An engine is operating efficiently when 
it fully compresses a properly formulated 
fuel mixture and provides ignition at the 
exact time under sufficient temperature 
to obtain complete combustion. In other 
words, you need compression, the right 
air/ fuel mixture, proper engine tempera- 
ture and complete ignition. Fuel that re- 
mains unburned after ignition takes place 
will be exhausted and wasted. 

Test the compression of each cylinder. 
Warm the engine and remove the spark- 
plugs. No cylinder should read less than 
80 percent of that of the highest -reading 
cylinder. If one or more do, there is a bad 
or burned valve in that cylinder, or a 
broken piston ring. That can kill an en- 
gine’s gas mileage. For example, suppose 
the cylinders (in order from 1 to 8) show 
pressures of 13G, 138, 135, 144, 102, 137, 140 
and 141. Since 80 percent of 144 (the high- 
est-reading cylinder) is 115, cylinder No. 
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CARBURETOR ASSEMBLY BOLTS ihouEd b* tightened 
to ffiinjrriLi^ leaks. Replace bowl gasket if needed 




CHOKE ADJUSTMENTS should be made for economy- 
On this Holley, unbolt cover, lift control from seat 



5 (reading 102 ) is too low. 

Low overall compression — that is. low- 
reading of all cylinders — generally in- 
dicates worn piston rings. Manufacturers 
Claim that a reading of 20 pounds below 
that specified can be considered low'. How- 
ever, the long valve overlap characteris- 
tic of today's high-perfonnance engines 
may not let you get specified compression 
on the gauge or even 20 pounds less. 
These gauges are not finely calibrated, 
accurate or tight sealing instruments. 

You can find the compression specifica- 
tion of your engine in the service or 
owner's manual, or look it up in an auto 
reference book at your library. 

A cylinder-leak test is a more accurate 
method of determining overall engine con- 
dition and should be performed for you 
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CHOKE CON HOI is adjusted by loosening adjust- 
ment nut and setting pointer to desired index mprk 



CHECK GASKET under the off fitter on the oir horn. 
Replace it if it h in less than perfect condition 



by a mechanic if you’re doubtful about 
overall compression, especially if the en- 
gine has started to use oil. 

Each piston in turn is brought to top 
dead center, and compressed air is shot 
through an adapter which is screwed into 
the sparkplug port. Excessive leakage is 
indicated if the test gauge shows a read- 
ing of more than 20 percent. 

As long as sparkplugs are out of the 
engine, examine them. If they are worn 
or damaged, fuel consumption will be ex- 
cessive. You can waste up to a gallon in 
10. Worn plugs cause an engine to mis- 
fire under load, preventing complete com- 
bustion. 

If sparkplug tips are covered with black, 
sooty deposits, one of two problems (may- 
be both) exist: The engine is operating 
at a temperature that is too low to assure 
complete combustion, or the fuel mixture 
is too rich. 

If water jacket temperature is too low, 
fuel that concentrates itself near the cyl- 
inder wall in particular, where it’s cooler, 
isn’t getting hot enough to burn. It will be 
lost through the tailpipe. This raw fuel 
works past pistons and washes oil off cyl- 
inder walls, which hastens wall and pis- 
ton wear. When it is exhausted, unbumed 
fuel (hydrocarbons) contributes to air 
pollution. 

The major reason for low engine tem- 
erature is short-trip driving. The engine 
has no chance to fully warm up. You can't 
do much about this, but you can do some- 
thing about another cause — a faulty ther- 
mostat or no thermostat. The coolant isn’t 
retained in the block, long enough and 
warm-up time is greatly increased. 
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If you don’t have a thermostat in your 
engine, get one. Most engines need ther- 
mostats rated at ISO 3 to 195 ’F. If you 
have a thermostat and the engine isn’t 
warming up properly, remove it and place 
it in a pan of water that has a thermo- 
meter in it. Heat the water, keeping an eye 
on the thermometer and thermostat. The 
thermostat should open at whatever tem- 
perature rating has been stamped on its 
housing. 

Check the fuel system next. You’re 
seeking a condition producing an over- 
rich fuel mixture that won't have enough 
oxygen to burn completely. Part of every 
charge that’s drawn into the combustion 
chambers won’t produce power and will 
be blown out the exhaust system in an un- 
burned state. 

If the carburetor hasn’t been serviced 
in a long time and gasoline consumption 
has been getting progressively worse, it 
should come off the engine for thorough 
cleaning and adjustment. Depending on 
the type you have, adjustments include 
the accelerator pump stroke, idle vent, 
fast idle speed, choke unloader, dashpot. 
float, idle mixture and vacuum break. 

Even if the inside of the carburetor is in 
A-l shape, letdowns here and there can be 
causing excessive fuel consumption. For 
example, have someone press down on 
the accelerator pedal as you watch the 
accelerator linkage. Is it binding or 
sloppy? Clean dirt from it. If the stroke 
isn't smooth and unhesitating, linkage of 
some carburetors can be adjusted by 
loosening the adjustment nut and taking 
up on the linkage. 

How about the automatic choke? Is it 
POPULAR MECHANICS 








VENTURI WALLS oc cumulate deports that affect fuel MANIFOLD NEAT-CONTROL VALVE, often neglected, 
consumption. Cleon them until smooth, shiny again must move freely. If stuck, use solvent to free it 



set at the leanest setting for proper oper- 
ation? Find out by readjusting the choke 
a notch at a time to the lean side and 
testing to see at what point the engine, 
when cold, won’t start promptly or will 
stall after starting. 

Some chokes are adjusted by means of 
an indexed choke stove cover on the car- 
buretor. Just loosen the screws and turn 
the cover. 

The choke shown in the photos is posi- 
tioned in the manifold crossover. To adjust 
it, remove the choke control from the 
crossover, loosen the thermostatic-spring 
adjusting nut and turn the index. 

One more check on the carburetor: 
Examine the air filter. Your engine needs 
at least 9000 gallons (volume equivalent) 
of air for every gallon of gasoline! If this 
air is blocked of? because of a dirty air 
filter, the fuel mixture will become too 
rich and you'll be making more frequent 
trips to the gas pump. 

Tap the filter on the ground. If dirt 
falls from it, get a new one or wash it if 
it's a permanent type. 

Examine the air-horn gasket. If it is 
frayed or broken, dirty air will sneak in- 
to the carburetor although the air filter 
might be brand new. Replace the gasket. 
It costs but a couple of cents at an auto 
parts store. 

During its car tests. Champion discov- 
ered that gasoline mileage improved 1.6 to 
2.6 percent when the carburetor venturi 
was cleaned. This involves the use of 
nothing more than a small brush and some 
carburetor cleaner or lacquer thinner. 

Deposits that accumulate on the venturi 
wall from oxidizing gasoline vapors build 
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up and restrict the intake of air. Look 
down the throat. If it has a dark covering, 
brush it out with cleaner until walls are 
smooth and shiny. 

If the manifold heat-control valve is 
stuck in the closed position so that no 
heat can reach the fuel to vaporize it 
when the engine is cold, excessive gas 
will be used. Cheek this valve often. 

Move the counterweight by hand to see 
if it’s free. If not. give the valve shaft a 
shot of manifold heat-control valve sol- 
vent, but make sure the manifold is cool. 
If this doesn't free the part, try to tap it 
free with a small hammer. If it’s still 
stubborn, replace it. 

Check and set the distributor breaker 
points, make sure the spark advance unit 
is operational, examine liigh-tension 
cables for leaks and be certain that the 
coil isn’t weak. 

Above all. be sure that the ignition 
timing is on the nose. Retarded timing in 
particular will result in increased fuel 
consumption. 

Now, drive with fuel economy in mind, 
and you'll get better mileage. Remember 
that the more you lean on the accelerator 
pedal, the more gas your engine con- 
sumes; and the more you allow the en- 
gine to idle without going anywhere, the 
more gas it wastes. In many communities 
it is now actually illegal to idle your en- 
gine for longer than a specified period be- 
cause of the automobile emissions' con- 
tribution to air pollution. 

Perform all of the above steps to better 
fuel economy and you’ll be getting your 
“money back' — on every gallon you w T ould 
have wasted by not doing the job. * * * 
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NEW IN ELECTRONICS 




New Look in TV Antennas: Light, 



IT MIGHT BE a graceful gull swooping 
low over your roof with down -tipped 
wings outstretched, but it isn’t — its a TV 
antenna. In place of the usual forest of 
rods and spars is a slim, streamlined plas- 
tic housing with two thin, winglike alumi- 
num arms. Total length: a bare 46 inches. 
Developed by Winegard, the trim new 
antenna design is called the Sensar. Its 



secret lies in a small solid-state amplifier 
housed inside the antenna and powered 
from indoors. A 117-v, power supply plugs 
into a wall outlet and sends low-voltage 
d.c. up the lead-in to the amplifier. This is 
isolated from the downward- flowing TV 
signals so there's no interaction between 
the two. The amplifier boosts incoming 
signals and, with the two arms, creates, in 
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YOU GET A LIGHT SHOW 
along with music from 
these twin stereo speak- 
ers. Built into each is a 
plastic screen display- 
ing colored lights that 
dance in time with 
music’s tempo. Psyche- 
delic effects are created 
by frequency -sensitive 
color organs connected 
to speakers. Each en- 
closure has an 8-inch 
woofer and a tweeter, 
Sold in pairs, $149.50. 
Benjamin Electronic 
Sound Co., 40 Smith St, 
Farmingdale, N, Y, 
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COMPLETE KIT (left} in- 
cludes everything needed 
for installing the Sensar — 
all-purpose mast with ad- 
justable mount, 50 feet of 
coaxial lead-in, 117 v. pow- 
er supply, and band sepa- 
rator for attaching to VHF 
and UHF terminals on back 
of the TV set, The S-shaped 
mast can be mounted many 
ways — on an end gable (see 
opposite page), on roof it- 
self, outside a window or 
in an attic. 




ANTENNA’S SMALL SIZE 

and compact shape make 
it ideal for mobile use. 
Photos at right show how it 
can be attached to a pick- 
up camper without snag- 
ging trees and bridges. For 
traveling, it's just lowered 
snugly against camper's 
roof. For viewing, it’s 
raised and rotated as de- 
sired. Adapter (left) powers 
antenna from 12-v. battery 
for use in boat or camper. 




Powerful, Easy to Put Up 



effect, a tuned circuit that makes the an- 
tenna highly sensitive despite its small 
size. It can pull in TV stations 40 miles 
away and works equally well on color or 
black-and-white. It also cover's all VHF 
and UHF channels from 2 to 33. 

The antenna is so small and handy it 
can be put up virtually anywhere, even 
taken with you in a boat or camper. For 



mobile use, there's an accessory power 
supply that works on any 12-v, d,c. source. 
An installation kit includes the mounting 
hardware, connecting cables and all other 
necessary parts. Shielded 75-ohm coaxial 
cable is used for lead-in to give strong, 
clean signals. Complete package sells for 
$49.88. Winegard Cq., 3000 Kirkwood St., 
Burlington, Iowa 52601. * * * 



NOVEL CAMP LANTERN 

is first one to give fluo- 
rescent light from ordin- 
ary flashlight batteries. 
Smartly styled, it runs 
on nine D-cells whose 
12-v. d.c. is converted to 
a.c. and is stepped up 
to 100 v. by a tiny tran- 
sistor circuit (below, far 
right). This powers a 4- 
watt fluorescent tube 
giving a broad, bright 
beam for camping and 
emergency use. $24.95, 
Hitachi Sales Corp,, 
48-40 34th St., Long 
Island City, N, Y. 
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New Building 





CEDAR SHAKE AND SHINGLE CORNERS for 

finishing mansard roof tines have been in 
troduced by Shakertown Corp. f 4416 Lee 
Rd. r Cleveland, Ohio 44128. Special corners 
eliminate matching and lacing, are claimed 
to insure a true fit and reduce application 
costs. They’re bundled in 20-unit packages. 
Write to the maker for your nearest dealer. 





CONVENIENCE SINK is produced in a range 
of 12 bright colors, features a I0xl2'in. p 
specially fitted, hardwood cutting board and 
a pop-up drain in the 17 x 19%-in. basin. 
Laminated -maple cutting board resists warp- 
ing and has special cutout to make it easier 
to dean vegetables and meats. Kohler Co., 
Kohler, Wis. 53044, <S the maker. 




TILE GROUT comes ready-to-use directly from 
the container and can be matched to tile 
being filled. The chalk-white grout can be 
tinted by hand (above) or by using universal 
tinting colors and an electric paint blender 
at store where you buy it. For information, 
write Robert Brown, Marketing Manager, Red 
Devil. Inc., 2400 Vauxhall Rd., Union, N.J. 



NEW DRYWALL TAPE makes difficult angies, 
such as kneewall and ceiling joints in an attic, 
a snap because it readily conforms to the 
desired angle. The tape can also be used for 
joining new (patched sections) drywall to ex- 
isting plastered walls. For a free sample and 
a brochure, write to Goldblatt Tool Co., 511 
Osage, Kansas City, Kans. 66110. 
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CONDUIT FASTENERS for copper and plastic 

tubing and electrical conduit come in four 
sizes from % to 1% in. The Steel hangers are 
cadium-plated for maximum protection and 
are size-marked for quick identification. They 
can be nailed, bolted or screwed to wood or 
steel supporting surfaces, are also available 
with 14-20 threaded bolt and cost 5 to 10 
cents each at hardware stores. Fastway Fasten- 
ers, Inc., 1817 Iowa Ave., Lorain, Ohio 44052. 

POPULAR MECHANICS 





Improvement 



ANCHOR CEMENT is claimed to be fast, easy 
solution for home-repair jobs. Dubbed Speed 
Demon Setting Anchor, it sets rock-hard in 
about 15 minutes and can be used to patch 
basement floors, sidewalks, loose posts and 
ratlings, tn % and 2%-lb, sizes for SO cents 
and $2 respectively. Red Devil, Inc., 2400 
Vauxhall Rd„ Union, N J. 07083, 



GRECIAN-STYLE STORM DOOR comes in a 
variety of finishes, with etched initials and 
colored and leaded lights. Priced to sell for 
about $70. doors are available 32 to 38 in. 
wide and 78 to 84 in. high. Other features: 
recessed hinges and three-dimensional kick 
plate and insert design. Brite Aluminum Prod- 
ucts, 2155 Wabansia Ave. ( Chicago, III. 60647, 
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CULTURED STONE PANEL 

designed for many interior 
and exterior applications Is 
available in 4x8 size, and 
weighs about one third less 
than stone. Claimed to be 
wear and weather-resistant, 
Stonehenge can be used for 
remodeling or new construc- 
tion. To locate the supplier 
nearest you, write to Johns- 
Manville, Dept. PM, 22 East 
40th St., New York, N.Y. 




WATERPROOF JOINT at back 
of a countertop is provided 
by the Sure-Fit No. 3000 
backsplash. An aluminum ex- 
trusion that fits over the 
existing counter, it comes 
in 12-ft. lengths designed 
to receive a 3-in. strip of 
laminate. Sold at building 
material and floor-covering 
stores, B & T Metals Co., 
Dept. D, 425 West Town St., 
Columbus, Ohio 43216. 




PREFORMED PANELS made 
of lightweight Featherock, an 
unusual type volcanic stone 
about one-fifth the weight 
of granite, is bonded to a 
hardboard backing for easy 
installation. Charcoal or sil- 
ver-gray, 3x4-ft. panels have 
two finishes: natural bold 
and smooth sawn. For availa- 
bility, write to Featherock, 
Inc., 6331 Hollywood 8lvd„ 
Los Angeles, Calif. 90028. 



ELIMINATE CLINCHING NAILS by hand by using the 
latest rail offered by Duo-Fast Fastener Corp., 
3704 River Rd. r Franklin Park, III. 60131. Designed 
for Industrial use with the Duo-Fast Automatic 
Nailer, the nail clinches itself "fish-hook” fashion 
when driven through two wood members held 
against a steel surface. Ideal where structural 
strength is a must, the nails come in 6d and 8d 
sizes on strips for easy loading. 
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HOME AND YARD 




Proper preparation and a regular maintenance 
program pay off in r r\- 
problem free summer fun 



How to Keep 






Crystal Clear 



jV , OW IS THE TIME to pul your back -yard swimming pool in serviceable condition. 
1 1 Insufficient or careless preparation can cause a future breakdown, so flip a coin 
into your pool — if you can’t see whether it's heads or tails. it T s time for a cleaning. 

This quick check is one of several simple steps for pool care recommended by Adolph 
Kiefer, champion swimmer and member of Sears sports advisory staff. Whether your 
pool is above or in the ground, there's a simple kit of test tubes and chemicals that will 
determine its water condition and the treatment called for. You can get it at shops 
handling pool equipment and supplies or at Sears. 

Vinyl pools. Most of this country’s 3-million residential pools have plastic liners. Such 
pools are easiest to restore to service. If you took the manufacturer’s advice about 
closing one last season, reopening it will take about 30 minutes' labor. 

Manufacturers recommend that plastic -lined pools be kept filled all year. If there’s a 
cover over yours (pools should be covered during the off -season), use a vacuum to 
siphon off water collected on top of it. Let leaves that fall on the cover dry for a day and 
they will be easier to brush off. Remove, dry and store the cover. 

Before starting the filter, follow its maker’s advice about start-up maintenance, but 
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if CRACKS ARE EVIDENT in a concrete pool, first 
dram the pool, then patch pnd thoroughly clean it 



don't forget to check the gasket of the 
multiport valve assembly and apply a 
water-seal lubricant to sliding surfaces. 
Clean the hair and lint trap and fill the 
pump strainer with water. Apply a drop or 
two of heavy lubricating oil to the motor. 

If the filter is noisy when starting, shut 
it off immediately. It may have a bad 
bearing that will cause the motor to burn 
out if equipment is kept running. Allow 
the filter to run for two hours. During the 
last few minutes, switch it to backwash 
position. After this, chlorinate the pool to 
a level of about 1.0 p.p.m. (parts per mil- 
lion). The chlorine level can be as low as 
0.6 p.p.m., but it should never exceed 2,0 
p.p.m. 

Since there should be no dirt, debris, 
mud or algae in the pool because it’s been 
covered, as soon as filtering and chlorina- 
tion are completed, you can start to swim. 

If the pool hasn’t been covered, run the 
filter continuously for two straight days. 
Then give it a heavy dose of chlorine 
through the skimmer to kill all algae and 
bacteria. If you use two pounds of chlo- 
rine, allow 24 hours for the job. If you use 
five pounds, you can cut the time to 12 
hours. 

Rub pool walls with a pool brush. Hook 
up your vacuum and sweep the bottom 
with filter set in waste position. Remove 
the scum line at the water level around 




SKIMMER BASKET should be removed and cleaned. 
If if appear* defective, replace it with a new one 



the pool’s perimeter 1 with a whitewall -tire 
or household cleanser. 

Inspect the plastic liner for tears. Suc- 
cessful liner repair requires a perfectly 
clean surface. The way to get it is with a 
fusion patch. You can buy two types of 
patches for vinyl lining repair. One has a 
self-adhering contact back — use this for 
the fusion patch. The other needs to be 
glued before it is pressed into place. Ei- 
ther is okay for the finish patch. 

Apply the fusion patch and then rip it 
off. This removes a layer of the vinyl and, 
with it, surface dirt. Now r apply the finish 
patch. 

Vinyl patches can be applied without 
draining water from the pool. Even if the 
liner is torn where you can’t reach it 
without going under water yourself, you 
still don’t have to drain the pool if you can 
hold your breath long enough or have 
scuba gear. If the tear is on the bottom, 
stand on the finish patch for about 30 sec- 
onds after it's been applied to make sure 
it adheres. 

A vinyl liner being pierced by a stone 
beneath the liner is the biggest headache 
you can face. Here you can try a double 
patch; if it doesn’t work, you’ll have to 
drain the pool to get the stone out. 

Tears larger than 6 inches are a major 
problem. The pool must be drained below,' 
the damage. Try to salvage the liner by 
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FILTRATION IS IMPORTANT in preporing your pool 
for the leoion. Here, a powdered filter aid it added 

working a patch beneath the tear and 
putting another over the top. 

Concrete pools. Most swimming-pool 
paints, whether rubber-based or catalysed 
epoxy, will usually provide at least two 
years of service. (Epoxy coatings have 
been known to last up to five years.) Don’t 
apply a new coat until the old coat is al- 
most down to the concrete. 

Unfortunately, epoxy is tougher to use 
than rubber-base paint. It’s a two -com- 
ponent enamel with a pot Life of about 
eight hours once the two parts are mixed. 
Rubber-base paint, a one -part enamel, can 
be stored indefinitely. 

Don Wright of the H, C. Harrington Co., 
a Pittsburgh, Pa,, distributor of pool sup- 
plies, says that many pools have too much 
paint on them — some as much as % of an 
inch. He contends that if you have a good 
base coat, subsequent coatings should be 
applied when needed to highlight the 
color. The paint should be thinned down to 
provide the color effect without huilding 
upon the thickness, if possible. Consult the 
label on the paint can or write the paint 
manufacturer for thinning data. 

The most important thing is to make 
sure the paint you use is compatible with 
the paint applied previously. 

When you have finished painting, save 
an empty can for reference when you 
have to repaint. If you're not sure what's 
on the pool now, apply a 6-inch patch of 
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KEEP POOL WATER SLIGHTLY ALKALINE. After test- 
ing, add small amounts of chlorine, at indicated 

new paint and let it dry, Then give it a 
twist with your thumb. If the patch comes 
off, the paint is not compatible. 

Before painting, examine the surface for 
cracks. Don't take a chance that paint will 
fill a hairline crack. It won’t; the crack 
will only get worse. Open a hairline 
crack to about % x % in. and clean out all 
particles and dust. Fill it with an under- 
water epoxy sealer or elastic material 
known as an elasticer meric that will 
"give” with the forces that caused the 
crack so it won't reopen. 

CHECK MOTOR AND ALL FITTINGS to insure that 
parti are teakfree; replace any defective pipe 
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BESIDES WEEKLY CLEANING, help keep algae growth USE SKIMMER to remove leave* from pool. Use vatu- 

under control by odd i Hon of a Igoe- killing chemicals. um cleaner to remove sediment collected on hot lorn 



Fill larger cracks with dry oakum and 
lead before the patching is applied. If the 
concrete can’t be salvaged, or if the water 
is leaking through cracks, you can have a 
plaster coating applied and a vinyl liner 
put on. However, be sure the liner fits 
precisely with no folds or laps. 

If the old paint is in pretty good shape, 
scrub it down with a nonsoapy detergent 
and rinse. If you see any mildew (dark 
areas), use a cleaner that contains sodium 
hypochlorite or trisodium phosphate to 
kill the fungus. 



KEEP MOTOR IN SHAPE by applying smell amount of 
heavy lube. Usually one or two drops are Sufficient 




If the old surface is too had to repaint 
but not bad enough to cover with vinyl, all 
paint should be removed down to bare 
concrete. Sandblasting is the fastest way 
but. if you want to take the time, this can 
be done with a power sander. After the 
paint is removed, fill cracks, etch the con- 
crete with a 10 percent solution of muri- 
atic acid (wear rubber gloves, boots and 
goggles), rinse-wash with trisodium phos- 
phate. rinse again, let it dry and repaint. 
Some important tips on painting: 

• Make sure all pits and crevices are cov- 
ered. 

• Never apply paint to a damp surface. 

• Paint when the temperature is above 
50° F,; in shade if possible. Applied in 
sunlight, paint will set too quickly, leaving 
lap marks or blisters. 

• Allow plenty of time for the paint to 
dry before filling the pool — at least a week 
if the weather is warm and dry: more if 
not. Most paint failures occur because of 
impatience. 

• To avoid lines, start at one end in a 
corner. Paint from the lop down, and from 
left to right to keep from dripping on a 
freshly painted surface. 

Some major sources for pool equipment 
and maintenance supplies: 

iofiiH-Manville, C elite Div, H Dept. PM„ Bob 290- Cj Mew 
Yor k t N, Y. 10016. 

Sears, Roebuck slid 303 Easl Ohio St., OspK PM„ 

Chicago, III 6Q6U, 

KDI Sylvan Pools., Inc.. Executive Offices. Dept. PM, 
Route 611, Doylestawrl, Fa* 1 8901 {Concrete pooh 

onlyj, ★ it A 
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VERY OFTEN, an advantage in 
shopwork is a nut or bolt that can 
be hand -tightened or loosened with- 
out using a wrench or screwdriver. 
To serve this need for easier turning, 
wingnuts and bolts with knurled, 
ribbed or lever- type heads were de- 
veloped. But in home shopwork such 
devices are not always at hand so 
it's desirable to make a substitute 
when needed. Seven such subs that 
multiply finger power are: 

1. Nut with a T-handle formed by 
driving two drill-rod sections into 
opposite sides up to the threads. 

2. Similar handle made for bolt 
by driving rod or nail section tightly 
into hole drilled through head. 

3. “Pocket -watch” stem handle for 
holthead, with rod shaped like loop. 

4. Fancy knurled-head bolt made 
from an old plastic bottle cap. After 
fitting cap over head, fill it with a 
“liquid- metal” preparation (such as 
Devcon) converted to “ putty” by 
mixing in very fine sawdust. 

5. Slotted- head capscrew convert- 
ed into a wingbolt by inserting and 
soldering a piece of stiff metal into 
the slot. 

6. Castellated nut equipped with 
a “wing” (section of metal washer). 

7. Lathe -carriage lock -bolt (see 
photo above) fitted with a lever - 
type handle. — Walter E. Burton 
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TYPICAL SHOP-BUILT WINGS 




Technical Art by Peter Trojan 



inpi! 
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HINTS READERS 

Improvised letter scale 

You can weigh your own letters by us- 
ing a round pencil and 12 -inch ruler, 
plus coins that equal one ounce (five 
nickels and a penny are within a few 
grains). Center ruler on pencil and place 
coins over the 10 -in. mark. Then center 
your letter over the 2-in. mark. If it tips 
the “scale,” it weighs over an ounce. 
—Wtlliam Slamer, Menomonee Falls, Wis. 

Drill-press column stop 

[f you install a sturdy hose clamp on a 
drill-press column below the table, it will 
limit table movement downward. It also 
serves as a stop in case the table is ac- 
cidentally loosened enough so it can drop. 
The clamp shown is a worm-gear type and 
is easily loosened and tightened whenever 
you want to adjust the clamp’s position. 

— Walter E. Burton, Akron, Ohio 

Keeping a cooler seat 

Any time you have to park your car 
in direct sunlight for an extended time, 
you’re sure to return to a “hot seat.” But 
if you take time to cover the car seats 
with aluminum foil, much of the sun’s heat 
is reflected away and the surface below 
stays cooler. Foil -surfaced paper shown 
came from packages of photographic pa- 
per. — W. B. May , Oak Park, III. 

Cushioning rubber stamps 

Sometimes a rubber stamp will make a 
better impression if the material being 
stamped is placed on a resilient support 
such as several thicknesses of a handker- 
chief. For a more permanent cushion, ap- 
ply one or more layers of self- adhering 
felt to the inkpad cover as shown. Work 
to be stamped is then laid on the closed 
box. — B. W. Ervin, Kent, Ohio 

Leveling drill-press table 

Here’s a fast, simple way to be sure 
your drill -press table is at a right angle to 
the spindle. Replace the tool bit in an ad- 
justable circle cutter with a sharp pencil. 
Then, bring the spindle down until the 
point barely touches the table. Revolve 
spindle by hand until pencil grazes table 
evenly through a full circle. 

— Bert Slanhofi, Scarsdale, NY, 
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WORKSHOP KNOW-HOW 



TIRED OF 
^TURNING 
i METALS? 

f TRY RIGID 
r PLASTIC 



By WALTER E. BURTON / Photos by the Author 



It comes in various forms, including fittings which offer 
you a head start — and it’s readily handled on the lathe 



I F YOU’RE WEARY of turning steel 
and brass on your home-shop lathe, 
you can find diversion and challenge in 
working with an interesting nonmetal ma- 
terial — rigid PVC (polyvinyl chloride). It 
comes in various forms including sheet, 
pipe and fittings. In addition, there are 
other plastics rigid enough to be machined 
— such as acrylics (Plexiglas). 

Shapes readily handled on the lathe, 
which can be used as good starting points 
in making various items, include pieces of 
rigid plastic pipe and such fittings as cou- 
plings, male and female adapters, clean- 
out plugs and fittings. Many local building- 
supply stores handle them, sometimes in a 
choice of colors such as white, gray, and 
ivory. Also, local distributors and fabrica- 
ting shops often can provide sheet stock 
and scrap pieces of plastic materials they 
handle. 

From such odds and ends, you can make 
various ornaments and novelties; even 
useful items such as washers and shade 
pulls. Or a trivet or trinket box (made 
from a Tepco fitting and plug) as shown in 
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the drawing at right. The photos show a 
few lathe-turned items produced from 
random plastic parts (mostly of rigid 
PVC) found at local stores and in a shop 
scrapbox. 

In production machining of rigid plastic 
materials, specially sharpened tools often 
are used. Some plastic compounds are so 
abrasive that tungsten -carbide tools are 
needed. But for limited machining of rigid 
PVC on a home-shop lathe, tools nor- 
mally used for metals will do. 

First. in turning plastics be sure that the 
workpiece is securely mounted in the 
lathe — that chuck jaws grip it firmly and 
that there is no unsupported overhang 
that is likely to cause trouble. Keep cut- 
ting tools sharp. Until you get the '‘feel” 
of the material and operation, it's good to 
use slow spindle speeds and a careful feed. 
Then judge whether you will gain by in- 
creasing speed and feed. Don’t let chips 
accumulate. 

In doing the work illustrated, ordinary 
lathe tools ground for machining brass and 
steel were used and worked well. Edges 
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STOCK ITEMS ore easily handled on lathe. Two black 
couplings in foreground are for flexible plastic pipe 



TO PREVENT WALLS from being crushed, limply cvl o 
plug from 34-in. plywood to fit the pi pe'* i-d. 





USE PARTING OR GROOVING BIT to cut decorative REMOVAL IS EASIER if all but a few turn* of ihreads 

grooves in □ small fitting that will be trinket box at the top are machined off the jewel-box cover 





TYPICAL RIGIP-PLASTIC PROJECTS 



Remove thread! 
Slight chamfer 

Decorative 
grooves 



5/8” 

_L 

rib 

[one of eight) 



Shallow 

groove 



23/0" Screw ioptionall 

cement preferable 



Tecfrro&ff/ Art by P^ter Trojan 
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were kept keen by frequent honing. Took 
generally were set with cutting edges in 
line with the workpiece center, as in 
threading. Those ground with zero or 
slightly negative rake and plenty of clear- 
ance seemed to work well in many cases. 

In cutting the key-chain links with a 
thin-blade parting tool, the lathe was run 
at the lowest of its four direct (non back - 
geared) spindle speeds. This produced 
fiee -flowing chips and a cut surface hav- 
ing a good finish that required little fur- 
ther treatment other than knocking off 
sharp edges. 

Chips often come from the tool in long, 
uncurled ribhons and may collect in loose 
bunches which have to be cleared at in- 
tervals- Chips from any plastic accumu- 
lating on or near the lathe, should be re- 
moved frequently. Besides being messy, 
they might be a fire hazard. If the plastic 
produces a nose- irritating dust, use a 
breathing mask. 

Some stringy chips may wind around 
the work, like thread on a spool, and have 
to be removed when they become a nui- 
sance by obscuring the cut or tool. When 
rounding sharp edges with a file (single- 
cut files are preferred), a by-product may 
be very fine, clinging “whiskers.” To rub 
them off, hold a piece of felt against the 
revolving work. All lathe work on the 
items in the photos was done without use 
of cutting fluid. 

Mounting work in lather Under chuck- 
jaw pressure, a tubular piece can distort 
so readily that it is impossible to get a 
firm bite on it. A remedy is to insert a 
wooden plug in the end gripped by the 
chuck. For a large diameter, this can be a 
disc of Vt. to %-in. plywood jigsawed or 
turned to a light drive fit. For a small pipe 
or tube, a dowel may do. Rigid plastic ma- 
terials can be marred by rough chuck (or 
vise) jaws; a layer or two of masking tape 
or other padding around the o.d. where 
the jaws will bite is advisable. 

Unsupported projection of a workpiece 
from a chuck should be kept as small as 
feasible For threading and other opera- 
tions near the ends of somewhat long 
tubes, rods and pipe sections, a center rest 
with jaws as near the outer end as possi- 
ble is a good bet. Tubes and pipe sections 
can be center-supported like rods if their 
i.d. is not greater than the diameter of the 
pointed portion of the center; or they can 
be plugged and mounted between centers, 
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CUT BOTTOM TOR BOX from shee t plottic using a 
cutoff lool. Next, you con cut ihe strop owoy by hand 




FASTI DISC to the chucked wooden mandrel using 
contact cement with o piece of paper between them 




TO POLISH D(SC f use a soft rag and powder (Bon 
Ami used here). Notice groove to receive round wall 
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PLASTIC COUPLING of type used to join flexible 
plastic pipe h softer than PVC, but still machinable 




AS YOU DRILL HOLE in end of cost-resin rod, the 
chips are almost while— though rad is amber color 




IN THREADING END of rigid PVC pipe, with aid of 
o center rest, a conventional threading foal is used 
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like metal rods. Centers are lubricated 
with oil. 

Comers, edges and surfaces can be 
smoothed with fine abrasive sheet. The 
degree of polish obtainable is best found 
by tests on the material being worked. 
Some plastics will require more polishing 
to bring out a desirable sheen. Merely 
burnishing with a wooden stick or one 
charged with an abrasive may be suffi- 
cient; this is one way of smoothing bot- 
toms of deep grooves and the like. Bon 
Ami powder on a cloth or felt pad will 
polish some plastics spinning in a lathe; it 
was used for the base of the trinket box 
shown. Other polishes, such as those for 
brass or aluminum, could be tried. It's fun 
to experiment on scrap with various 
abrasives. 

Finished plastic can be decorated with 
paints or lacquers. Hobby shops usually 
carry paints for the plastic -model trade. A 
gold paint was used in the grooves turned 
on the trinket box. 

An attempt to knurl a rigid PVC pipe 
resulted in a shallow pattern consisting 
essentially of grooves in cross-hatch ar- 
rangement. The material tended to give 
under knurl pressure, and well-formed 
diamonds could not be produced. How- 
ever, the resulting diamond-hatch of lines 
was attractive and could serve as a slip- 
resistant grip surface. 

OfT-the-lathe treatment of turned items 
may include cutting, drilling, boring, mill- 
ing, filing, bending and cementing, In the 
home shop, rigid PVC can be worked suc- 
cessfully enough with ordinary on-hand, 
“non lathe” tools intended for wood or 
metal. For hand-sawing, try a dovetail 
saw or small hacksaw: for splitting rings 
to make the key chain, a jeweler’s saw is 
preferable. 

Because rigid PVC is not a good ther- 
mal conductor, the frictional heat gener- 
ated by drilling or another operation may 
build up rapidly in a tool. Drill bits and 
other cutters should be watched for signs 
of overheating. As suggested earlier, tools 
should be sharp so that they produce less 
friction. Plastics containing fillers dull 
edges rapidly. A drill bit may seem to cut 
easily and penetrate with little resistance, 
but it should be withdrawn frequently, 
ex pedal] y from a deep hole, for cooling 
and chip removal. Well-polished bit flutes 
offer less resistance. 

For a threaded hole in a plastic material. 
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you may use a slightly larger drill than 
for metal, to prevent excessive thread 
height. When there is a great deal of 
threading to be done, you may grind the 
tap (or die) teeth to a slightly negative 
front- angle rake. 

If necessary, a plug can be installed to 
stiffen the wall of a pipe or tube for lathe- 
threading. Such threading may weaken 
the material; if the wall is thin, joining 
parts with cement generally is preferable. 
Suitable cements are sold by sources of 
rigid pipe and fittings. 

Rigid PVC, a thermoplastic material, 
can be heat -softened. In its soft state, it 
can be bent, stretched or otherwise modi- 
fied; upon returning to room temperature, 
it will be rigid again. For example, rings 
cut from a rigid Koroseal pipe for making 
the oversize key chain shown were soft- 
ened by placing them a few inches from a 
250 -w. reflector heat lamp for a minute or 
so. Then they were made into elongated 
links by squeezing them between two par- 
allel wooden strips. Alternate links were 
split with a jeweler’s saw, snapped 
through adjacent links, and rejoined by 
cementing. 

Softened PVC should be handled care- 
fully so that its surface is not damaged; if 
cooled against a rough board it may show 
the embossed texture of the board sur- 
face. 

Though rigid PVC was used mostly in 
the sample projects, other plastics can be 
worked on a lathe, among them cast or 
molded resins. Some tough, somewhat 
softer plastics, such as those used for cou- 
plings for bendable polyethylene pipe, can 
be machined, but you may have to guard 
against a tendency for them to bend too 
readily. PVC stock pieces may vary in 
properties: there are extra-rigid grades 
for severe service. When turning such 
materials, the lathe operator usually has 
little difficulty in detecting differences in 
their response to tool action. 

But whatever the particular piece of 
PVC or other plastic, it is interesting to 
determine what can be done with it on a 
lathe. The venture can be useful, for rigid 
plastic parts, besides being somewhat 
easier to obtain and easier to machine 
than metal ones, may have certain prop- 
erties that no metal can boast — such as a 
desirable resistance to oils, grease, water, 
weather, as well as most chemicals likely 
to he encountered, * * * 



ELONGATED LINKS were formed by heating with 
lamp, then letting them cool between itrips of wood 



GROOVES con be cut In plastic using lathe as shap- 
er. Here, cross-slide is moved beet and forth j while 
side-maunled duloff bit plows grooves across edge 



EXAMPLES OF LATHE-TURNED PLASTIC; Block cou- 
plingj were machined to slid# together like telescope 
tube; trinket box was made from cleanout plug, over- 
side key chain is of two diameters of rigid pipe 
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New tools you should know about 





IMPELLER-TYPE PUMP, operating in any y 4 - 
in. drill, will drain bowls, sinks and home 
aquariums; comes with three sizes of plastic 
tubing for varied uses. At most well-stocked 
hardware stores for $14.95* For nearest deal- 
er, write the maker, North & Judd Manufac- 
turing Co., New Britain* Conn. 06051. 





LOW-COST FACE PROTECTION offered by 
Willson Products Div., ESB Inc., Box 622. 
Reading, Pa, 19603, is Protecto-Shield E, 
with plastic visor length of 4. 6 (shown) or 
B in. Prices range from $3.65 to $5; guard 
has adjustable headgear and AYa -in. green 
plastic brow guard with adjustable nylon joints. 



KEYLESS DRILL CHOCK is claimed to have 
accuracy within .0005 in. on a tapered arbor 
and .005 in. on a threaded arbor. It’s de- 
signed on the toggle and wedge principle; you 
simply insert tool, tighten the shell, then lock 
tool by turning sleeve counterclockwise. Sizes 
to fit Yz through %-in. drills from $17,40 to 
$29.50 postpaid. P. A. Ausley & Associates, 
1344 Eastbrook Blvd,, Winter Park, Fla. 32789. 



FLAP-TYPE GRINDING WHEEL can be run 

backward over a sharp file to form any shape 
of contour desired. Grind-O-Flex wheel can be 
mounted on salvaged washing-machine motor 
(above) to cut cost. Write for Bulletin 18 to 
Merit Abrasive Products. Inc.* 201 West Man- 
ville St., Compton, Calif. 90224. 



STURDY DRILL STAND makes it easier to 
grind, buff, sand and wire-brush with any 
portable electric drill because both hands are 
free. Stand is screw-mounted on flat surface K 
and clamp is secured around drill easily, r 
Model 415 M, $1.69 postpaid. Arco Tools, 
Inc.* 421 West 203 St., New York, N.Y. 10034. 
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HINTS 

FROM READERS 






Parking your watch 

A handy overnight keep- 
er for your wrist watch is 
an ordinary paper cup in 
an inverted position, espe- 
cially if the wristband is a 
strap type that will buckle 
and tighten when it's posi- 
tioned, Your watch dial 
remains convenient for 
viewing, too, 

— B. W. Ei'vin, Kent, Ohio 



Ribbon-spool hanger 

If you mount an empty 
typewriter -ribbon spool on 
the wall with a screw 
through its center, you will 
have a dandy hanger to 
store small items such as 
electrical cords, flexible 
tubing and the like. Paint 
spools in matching or con- 
trasting color. 

— W.E. Burton , Akron. Ohio 



Spring-clip tightener 

Here’s an easy way you 
can handle those strong 
spring -steel clips, which 
have an annoying tendency 
to slip from your grasp 
with most types of pliers. 
Just slip two 5-in. lengths 
of Vs-in. pipe over ends: 
then use the pipes as you 
would the pliers. — -Harold 
Herbert, Dauenport, Iowa. 



Removing mortar from ceramic tile 

Twice in the last year I have read queries in syndicated columns asking how to re- 
move mortar from 15 to 20-year old ceramic tile, and both times the answer was 
'’no can do." Recently, however, after cutting out some tile for new doorways, I soaked 
them in water and then placed them in the freezer overnight. The mortar came off 
as easily as putty. Try it: the trick works. — J. H. Jackson, Portland, Me. 



NEXT MONTH IN SHOP AND CRAFTS 

THE CLASSIC LOOK OF WROUGHT-IRON FURNITURE. Last year. PM brought you up to 
date on tools available from England that let you tackle ornamental scrollwork projects. 
Next month you'll find four ironwork projects — an ice-cream -parlor chair, knickknack 
shelf, patio table and a patio arm chair — you can build for $15. Take on these projects 
and your yard furniture will be the talk of the neighborhood. 

MAKE A BALL-TURNING ATTACHMENT FOR YOUR LATHE. Machining a reasonably 
perfect ball-shaped knob or neat convex segment on a decorative spindle or handle 
is somewhat less than easy when you're using conventional lathe tooling. You'd find 
complete instructions for building an attachment that makes these lathe operations 
a snap in the July PM. 

FROM KIT TO CAMPER — $800. A handsome, sturdy outfit, this camper fits neatly in 
all major makes of pickup trucks. And you can assemble it in your spare time. You'll 
find all the details in next month’s issue of PM- 

A JEWELRY BOX FOR YOUR QUEEN. It's an inlaid beauty made of rare woods and it 
features a Swiss musical movement which tinkles merrily each time the lid is opened. 
Your July PM will have complete information for building this heirloom to add to your 
family's collection. 
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Wayne C- Ledcey 
Home and Shop Editor 
Popular Mechanic* 



Jim Hall {Tops Larry Stack lor 

Designer «f the Editor 

Chaparral 2 J, world 'i R«idio^il*«tronlcft 

moat advanced roc Eng car 



Match wits with the experts 
and win a $1000 shopping spree. 



Throe lop pros challenge you to to me up with an imaginative use for 
General Electric Silicone Seal or Silicone Lubricant. Something they 
may not have thought of. 

With the sealant, home-and-shop expert Wayne C- leckey dabbed 
rubber “feet" onto a trinket chest, sealed a rain gutter and caulked a 
bathtub. With Ihe lube, he sprayed a fishing reel, some stuck drawers 
and all of hi* tools. 

On his Chaparral 2J, Jim Hall used Silicone Seal to moke far mod -in- 
place gaskets,, to seal all electrical connections, and as an adhesive to 
hold components to the body. Then he spray-lubed I he throttle linkage, 
suspension ball joints, wheel lugs and battery terminals. 

Using the seal, electronics expert Lorry Steepler repaired a speaker 
cone, and sealed an cmFenna lead-in feed through and outdoor antenna 
terminals With the lube, he sprayed telescoping auto and TV antennas, 
a record changer mechanism and slide, and an antenna rat a Far. 
Now Kerens what you can do: send in another use far either prod 
net, different from those mentioned above, and enter our sweepstakes. 
(To win, all you mult do is fill in your name and address and the name 
and address of the store where you saw GE Silicone Seal and GE 
Silicone Lubricant an display.] 

Grand Prize: $1000 worth of anything from your favorite store 
carrying GE Silicone Seal and GE Silicone Lubricant, Next 100 prizes: 
$25 worth each, Next 1000 prizes; one-year subscriptions (or re- 
newals! to the magazines from which you clip your official entry blank. 
GE Silicone Seal: The mast reliable adhesive /seal a nt/i mutator/ 
mas riurv-proaf or /instant rubber. Guaranteed far 10 yean. Ignores 
temperatures from — 60 'F. to 500 e F. Won't harden, soften, crack or 
shrink. Ever. Dab it On, overnight it becomes a strong, flexible, per- 
manent rubber. In white, black, clear and metallic. In 3-oz. tubes and 
1 2-03. cartridges. 

GE Silicon* Lubricant: The slipperiest stuff in a can. Longest wearing, 
strangest moisture res 1st er, best corrosion fighter. Age, water and tem- 
perature | — 70°F to 400 °F] can 1 ! hurt it. First lube of ifs fefnd that can 
be painted over. Really works an just about everything^ even aluminum. 
(Nat recommended for TV tuners.] In 6-oz. aerosol cant. 

GENERAL#! ELECTRIC 



OFFICIAL KUU5- NO PURCHASE REQUIRED 

m On. OH-'iat Eilrr &la-k w s gl* o.Kt vt I'iS* 90Hr r prhP 

F^r - n "■ 1 . □■l.iri LC . r D t-ad* VPHt th* Ml*** CA-d C'ldf*ll Op y*W 
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DO PATENTS PAY? 

fCQtttinugd from vane fiffj 

ble publications in this and all foreign 
countries! 

When a patent attorney makes a “patent 
search,” how hard does he look? With no 
disrespect intended, a patent attorney 
must operate at a profit and yet must 
charge a price clients consider reasonable, 
So the patent attorney, like any other 
businessman, must tread a narrow line 
between doing the best possible job and 
doing a reasonably priced job. 

In short, the average patent search 
probably will turn up a dozen or fewer 
prior patents. Most of even this super- 
ficial searching is done under adverse cir- 
cumstances — hurriedly, and by people 
who may have a broad technical knowl- 
edge but are unlikely to have a deep 
knowledge in the specific engineering or 
scientific concepts involved. 

Further, a search usually goes back only 
a few years. It will include at least a cur- 
sory examination of patents still in effect, 
but few people are naive enough to be- 
lieve that they are paying for a search of 
all possible prior patents of all countries, 
regardless of how old. In short, a patent 
search is usually so incomplete that it is 
of no value. 

Remember that United States patents 
are approaching the 4-million mark and 
about 10 foreign countries are in the 1.5- 
million range. Many of these foreign pa- 
tents are duplicates, but the total number 
of the worlds patents still probably is in 
the neighborhood — and it’s a big neigh- 
borhood— of 20 million. You could easily 
exceed the 17-year patent life just search- 
ing. 

There are many fields in ivhich we oper- 
ate today that are new. But while the 
fields may be new, many of the problems 
being solved are old ones. The field may 
be aerospace, but the patent application 
may be for a mechanical latch or a 
pressure -proof sea] or a timing device. 
Problems in these areas were being solved 
100 years ago — and patented. You can’t 
really expect a patent attorney to look 
that far back. 

And foreign patents: II must be as- 
sumed that no attempt at all is made to 
search through foreign patents. It will not 
be known if the idea w f as anticipated in 
London or Hamburg or Vienna three (or 
30) years ago because the patent attorney 
is not paid to look there. But a competitor, 
blocked by your patent, might! 

And as to prior publication — this is Pan- 
dora's box. There is no practical way of 
knowing what may lurk in the world’s 
consumer, trade, and technical journals, 
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which number into the thousands in this 
country alone. Reliable estimates place 
U.S. business publications alone at 2300. It 
is impractical to even think in terms of 
looking — and yet every library is a time 
bomb, just waiting for a competitor to find 
something thai can blow up in the inven- 
tor’s face. 

All of which brings one to the conclu- 
sion that it might be relatively easy to dis- 
lodge any apparently impregnable patent, 
that is to say, one owned by a competitor. 
Pack a lunch box and head for the nearest 
major public library*. Take a large stack of 
old magazines in the field involved and 
begin looking. 

It may take days — perhaps weeks — but 
there is so little new under the sun that 
the odds are all in favor of finding out that 
somebody beat your competitor to the 
idea back in 1932 (or whenever). Take the 
result of your search to a good attorney; 
he probably can make a successful case 
in support of the claim that your competi- 
tor’s patent is invalid. 

A patent is a beautiful thing when prop- 
erly framed and hung on the office wall. 
But the true practical value of the patent 
is very suspect. If the patent has been as- 
signed to one of the nation's 500 largest, it 
is probably a good patent, simply because 
it can be defended to whatever financial 
extent is found desirable. But if the as- 
signee is not a gigantic corporation— and 
particularly so if the patent embodies 
something that can be marketed at a good 
profit and thus is attractive to larger firms 
— the thoughtful inventor will make cer- 
tain that his brother-in-law is an attorney. 

Patents can be fun — but one should not 
take them too seriously. ★ * * 

TOMORROWS CARS 

fCnnt mugd from p ttge 101 ) 

electric vehicle. The reason it's not men- 
tioned is that the power requirement for 
a mass-produced, electric passenger car 
of practical performance and range is 
greater than can be supplied by existing 
battery systems. 

In use, electric vehicles produce no 
emissions. However, electric utilities do. 
Tire answer, of course, is an extensive 
pollution-free charging capability such 
as is possible with controlled thermonu- 
clear fusion, or the continued development 
of fuel cells that produce electricity by 
chemical action. 

In any event, neither appears likely 
before the end of the century, but electric 
propulsion will continue to grow, power- 
ing small, limited -range, special -purpose 
vehicles. — B.ff, 



POPULAR MECHANICS 



CHANNELLOCK 

Gives You More In Hand Tools Including 

"Look Before You Buy” 

PATENTED FEATURES 




view liiowi utfosm 
CHANNELLOCK unfftrcul. nan 
% tap* 



Sfnoolh walking, machined 



UNDERCUT mjiiflj parts. The 
i i eater youc grip. Itie gi Eater 
the IflckacliDfi. A palenled 
CHANNELLOCK dclmiw* 



Reinf Dicing flange practically 
flimmatesstress breakage. 
Another patented CHANNEL- 
LOCK cicclusrv e. 



And here you see only two of many reasons why CHANNEL- 
LOCK, the original tongue- 'n-groover, outsells them aiL ILs 
better designed, better made, better working. How to distinguish 
CHANNELLOCK from Sts imitators? Look for the CHANNELLOCK 
trade mark on the handle. Not there? Go elsewhere. You'U be 
glad you did. 

YOURS FOR THE ASKING. Our tool-guide catalog. Write us. 




MEADVILLE i PA, 16335 
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SHARKS MAY SAVE YOUR LIFE 

f Conti w tutf from page 7 4} 

species of sharks and have had some suc- 
cess, At Lerner, however, one was tested 
on a group of tiger sharks Stfe to 13 feet 
long and proved unreliable. Initially, 35 
sharks turned back from the bubbles, 
while 51 passed through. The sharks, how- 
ever, quickly adjusted and the majority 
ignored the bubble screen as a barrier af- 
ter the first hour. 

In South African waters a form of elec- 
trical bar Her is being tested. Electrode 
arrays buried just beneath the sandy 
bottom are connected to a power source on 
shore by heavily insulated cable. The aim 
is to create an intolerable field in the wa- 
ters above and so make them impassable 
to sharks. Maintenance and providing ade- 
quate current have proved too high in 
cost in the present model, but findings in- 
dicate that it otherwise fulfills its purpose 
most effectively. 

The smaller, portable shock- repel ler, 

Charoclerist icalty , o shark 
. . . may have a bite pressure 
of 20 tons per square inch. 

usually operating on a pulse principle, 
may work well under some conditions. 
However, one such model tested, while it 
turned away lemon sharks, actually ended 
in attracting tiger sharks to the area close 
to the device? 

In the past 10 years, more than 200 
chemical compounds have been tested on 
sharks in Pacific waters as well as in the 
Caribbean and the Bahamas, But no 
chemical, including the copper acetate used 
in the shark chaser developed for the 
Armed Forces in World War II, has yet 
succeeded in repelling sharks that were 
in a feeding frenzy. A sufficient and last- 
ing concentration is presently possible 
only in terms of truck loads, at which 
strength it is also highly dangerous to 
man, 

High-frequency sound has so far failed 
to repel sharks, but low-frequency sound 
has had some success in shark attraction. 
Research here is not yet considered to be 
conclusive. 

For downed airmen, the Navy has de- 
veloped an antishark bag of tough, dark 
green plastic. Folded, it forms a small 
packaged attached to a filer's or sailor's life 
jacket. In use, it is a seven -foot -deep bag 
supported at the open top by an inflatable 
collar. 

A ditched airman first lets the hag fill 



with water, then inflates the rings and 
climbs in, supported by his life jacket. Any 
blood or body fluids are contained in the 
bag where they cannot attract sharks. 
Scott Johnson, the designer, has tested the 
bag while surrounded by eight-foot sharks 
that ignored him. 

Mathewson told me he is working on a 
chemical attr actant that may stimulate 
the shark’s mating instincts. This is basi- 
cally a compound of urea that, when 
placed in one area, will attract all the 
sharks in the vicinity, thus keeping other 
work areas or swimming areas free of the 
menace- Major testing has already begun 
on this project. 

Sharks used to be classified with the 
true, or bony fishes. Now science has come 
to recognize that along with their rela- 
tives, the skates and rays, the elasmo- 
branchs stand as a major group on their 
own. Sharks evolved some 300 million 
years ago, and their general design has 
proved so efficient that, even with smaller 
brains than warm-blooded mammals, they 
have easily survived without significant 
change for the past 80 million years. 

While it is probable that a shark’s brain 
functions mainly in an instinctive manner, 
sharks are capable of learning new pat- 
terns of behavior. Dr. Eugenie Clark 
trained one shark to react to a certain set 
of conditions and then changed the condi- 
tions. This so distressed the shark that it 
developed the equivalent of a nervous 
breakdown. 

Characteristically a shark, in this case 
an eight-foot blue, may have a bite pres- 
sure of 20 tons per square inch. This raises 
the interesting question of why nature has 
so overendowed the shark with every- 
thing it needs for survival except great 
brain capacity and. whether, after all, 
great brain capacity is necessary to suc- 
cessful survival. 

The shark, for all its durability, makes 
tasty and excellent eating high in protein 
value. We in America insist on wasting 
gastronomic delights that other nations 
enjoy with relish and benefit to them- 
selves, As population growth continues, 
however, and man turns more than ever to 
the sea for food, the shark, which is not a 
rapid breeder, may become a threatened 
species. 

So. for marine ecological reasons as 
well as medical and nutritional ones, sci- 
ence seeks methods of shark control 
rather than shark elimination. The health 
of the sea depends in part on this scaveng- 
ing predator, and in spite of its danger to 
swimmers the future health of man him- 
self may in part also depend upon the 
shark. *+* 
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Buggy with lots of horses. 



Johnny Sheets may live 
in Oklahoma City, but 
his heart is in the desert. 

“There's one near here 
called Little Sahara!' he 
says. “And that’s where 
you’ll find us in our dune 



buggy most weekends.” 
Last winter Johnny 
built the dune buggy, 
souped up its Volkswagen 
engine and put in 
Champion Spark Plugs. 
“Lots ofVolkswagens 



come with Champions!’ 
he says. “I just stuck with 
a good thing!’ 




CHAMPION 



foJedo. Ohio J 340 T 



20 million people have switched to Champion Spark Plugs. 

This one didn’t have to. 




TWO- MAN SUB FOR $400 

f Continued Jrtim rwge 97) 

lookout. You see him motioning for you to 
turn left. He has spotted something on the 
bottom. You cut the left motor switch and 
the craft turns in that direction (with only 
the right motor running). At the same 
time the motors are tilted downward, 
driving you closer to the bottom. As you 
circle lower you spot a beautiful rock for- 
mation and decide to set her on. the bot- 
tom. When almost there, you move the 
valve up again to a horizontal position. 
Again the gurgling air bubbles pour out of 
the opening and the boat gently settles on 
the bottom with a slight bump. If he wants 
to, your buddy can climb out and swim 
over to investigate. 

On this, your first trip, you’re at about 
35 feet. And this is plenty deep for your 
shakedown cruise. After you are fully ac- 
quainted with the controls and boat char- 
acteristics, you can try greater depths. 

When your shipmate returns to the craft 



ABOUT THE AUTHOR: A Peafhpr at John Go rrie 
High School in /□cJttonviDe, Ffa. f JC&n# /rfdr therm 
has slit red <ro nsiderahte student m feres# in 
ocean ogroj)^ with cooperation o# F/intipcif 
Dan Cron. Th* Two-Man Sub wai r in loci 
tesfed fey several of rbe author's students. 



and you are ready to surface, you simply 
pull the valve down in a vertical position 
and click the motors on. Surprisingly, 
nothing happens. Then you realize she is 
still set for negative buoyancy. You re- 
member that to blow in fresh air, you must 
depress the purge valve in front of the 
regulator (single hose type). Within sec- 
onds the sub has positive buoyancy and 
lifts off the bottom and, since the motors 
are already running, she moves both for- 
ward and up. When you grab the controls 
and puli back, your ascent will be speeded 
up since the motors are aimed in that di- 
rection. Since surfacing too fast can be 
dangerous, the controls should be regu- 
lated to slow the rate of rise, 

You may recall the article Build Your- 
self This One-Man .Sports Submarine, 
(page 90. June '68 PM). Plans were made 
available and response to the article was 
tremendous. Eventually, do-it-yourself 
boat builders sent photographs of subs 
that they built, and many writers indi- 
cated a strong interest in a two -man ver- 
sion. 

Since the cardinal rule of diving is 
never to dive alone, and because of the 
many requests, PM gave me the go-ahead 
to deliver a two-man vehicle. Although 
the two subs differ in outward appearance, 
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they work on the same basic principles 
with regard to gas law's and mechanical 
construction: The glassed-in area is an air 
pocket, and air pressure inside keeps out 
the water. Air is supplied from one stan- 
dard 72-cu.-ft. scuba tank using a single 
hose regulator. Depth limit is the same as 
with scuba diving or about 130 ft. The 
propulsion units are two electric trolling 
motors, and current is supplied from four 
6-v, automotive -type batteries. The mo- 
tors develop one hp each. Maximum run- 
ning time on a full charge is about five 
hours. 

The sub shown has been operated by a 
number of people, including qualified div- 
ers, nondivers, oceanographers and junior 
and senior high school students. All were 
impressed with its performance, handling 
and capabilities. 

Though construction of the sub is rela- 
tively simple it does require some honest 
effort Don’t expect to build it over a 
weekend. All parts can be bought at a 
hardware store, lumberyard and junk 
yard with the exception of the motors. I 
started with, a surplus aircraft wing tank 
(any stripped-down tank with a 2-ft. dia. 
will do) and added some fiberglass sec- 
tions, These fuel tanks come in a variety 
of shapes and sizes, and almost any of 
them could be used. For ballast, I used 
300 lbs. of train- track rails. Building cost 
will vary, but should total about $400, 
depending on location. 

States vary in their requirements for 
registering a motor-driven boat. To be 
safe, check your state division of marine 
vehicles to learn if your sub must be 
registered, * * * 

NEXT MONTH IN PM 

The Wings of Brave Men 

incrude the new Air Force Museum in your 
summer travel plans. You’ll see the world’s 
most complete military aviation collection. 

Portable TVs You Can Play Anywhere 

They don’t just have a handle — they run on 
batteries, play anywhere, come in color. 

‘Packaged* Money-Making Ideas 

Many men have turned ideas to profit by using 
readily available materials and components. 

Small-Scale Car, Big-Scale Thrills 

Heath's gleaming new radio-controlled model 
racer hits 200 mph m scale speed. You can 
build it from a kit. 

$1200 Camper From a Kit for $800 

You can save a third the cost of a factory- 
made pickup camper by buitding this 9- footer 
from a precut kit and equipping it yourself. 

POPULAR MECHANICS 




Two new truck tires 

from Firestone. The more you 

drive, the more you need them. 



Bring on the heavy loads. Bring on the ruts and potholes, the 
mud and snow. And the super-highway speeds. These two new tires 
from Firestone, the mileage specialist, are the answer. The top of 
the line for pickups, pickup-campers and other light trucks. 

The Transport 500 Wide Oval puts more rubber on the road for 
more stability and a whisper-smooth ride. And up to 50% more 
mileage than the Firestone tire it replaces. 

The Traction All Season runs cat-sure, cot -quiet on the highway. 
Now get off the highway and fee! its rugged lugs pull your rear wheels 
through mud or snow. 

Get them at your Firestone Dealer or Store. Specify them when 
you buy a new light truck. The more you drive, the more you 
need them. 
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PM's $30 HOUSE WATCHER' 

(Coat inu ed from jx ige 125) 

chucked in a drill press. Each one is di- 
vided into 24 equal divisions to represent 
24 hours. Since a refrigerator -door switch 
works the opposite of most switches (it’s 
off when depressed), low spots on the 
cams are located at points where you want 
the switch to remain on. 

Such places around the perimeter of each 
cam are formed by mounting the blank 
disc across the top of the blade of your 
table saw. The cam is held by a Vi -in. 
bolt inserted through a hole in a wood 
scrap which, in turn, is screwed to the face 
of the miter gauge. Then with the blade 
raised about ’in- in. above the saw table, 
two cuts are made across the edge of the 
disc and the material between the cuts is 
removed a little at a time by slowly turn- 
ing the disc right and left. With each pass 
the work is advanced a bit more into the 
spinning blade until the full depth of 
cut is reached. 

Round all cuts as the patterns show- so 
the switch buttons will ride up smoothly 
on the cams. Since the circle cutter makes 
only a V4-in, hole, the center hole wall 
have to be redrilled with a ^t-in. bit. 

The cam assembly is supported by a 
wood cradle consisting of two identical end 
pieces screwed to a % x 6% x 10% -in. 
plywood base. Holes for the bearings are 
identically located by drilling through both 
end pieces at one time. 

The six refrigerator-door switches are 
mounted 1 in, on centers along a metal 
strip so they align and bear against the 
cams. Since it doesn’t require much pres- 
sure on the switch buttons to break con- 
tact, you’ll want to adjust the switches 



so they bear the minimum. The two nuts 
which hold each switch make it easy to 
move them in or out. 

The motor is coupled to the camshaft 
by a sleeve fitted with two setscrews. This 
is made from a short length of %-in. rod, 
one end being drilled for the 1 a-in. motor 
shaft, the other for the *4 -in. camshaft. 
The motor is supported by a U-shaped 
bracket bent as shown from a thin metal 
strip. 

A lift-off cover is made from %-in. 
tempered hardboard and serves to bold the 
six outlets in a row- along one side. Square- 
comer holes for the outlets are drilled and 
filed in the hardboard and Pop rivets are 
used to fasten the outlets in place, Elmer’s 
glue is used to glue the parts of the cover 
together and two screws hold the cover to 
the wood base. 

If you paint the cover, spray it before 
riveting the outlets in place. Finish your 
timer by labeling each outlet. 

Strands of common lamp cord peeled 
apart can be used to wire motor, switches 
and outlets, following the diagram. You'll 
need to leave enough slack in the wires, 
however, to permit slipping the cover over 
the chassis. 

If you have trouble buying the motor, 
outlets and switches locally, you can get 
them as part of a kit that also includes 
the turned-down threaded rod, bearings, 
nuts and washers, switch and motor- 
mounting strips and coupling. The kit is 
priced at S24.95 postpaid from Cam Timer 
Co.. 400 Walnut St., Yonkers, N.Y. 10701, 
If you prefer, a ready -to- assemble kit 
with all parts machined, including the 
cams and spacers (you make the wood 
base and cover yourself) can be ordered 
for $34.95. * * * 



Keep Your Copies of PM 



W HERE did you see tho! article on mak- 
ing a power hacksaw? Now thpi you're 
ready Ip build a screened polio, where's 
the PM article that fells you how? You vaguely 
recoil seeing a great idea for lifting a tilted 
section of concrete walk — but in what issue? 

If you already are saving copies of PM, it 
sometimes may be frustrating to have handy 
such authoritative information and useful 
ideas, yet hove difficulty finding a particular 



article when you're ready to go to work. 

In December Pm will moke available an in- 
expensive Annual Index combined with an at- 
tractive shelf caver to hold ah 12 issues of 
1971. Whenever you want to refer to an arti- 
cle you slip off the caver and check the 
ri Instant Index" that's bound inside. Thorough- 
ly cross- re fere need H it will help you find any 
of the hundreds of valuable PM articles in 
seconds. If you're not already saving PM: 



+ Start saving your copies now. 

• Watch for announcement of the Annual Index In the December issue. 
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On his last outing, Studs Merisel 
wowed the gang with his own 
special, triple-filtered cigarette. 

Now everybody will be smoking 
special, triple-filtered cigarettes. ...almost everybody 



Camel Filters. 

They’re not for everybody. 

(Bat then, they don't try to be.) 



20 mg "lar;' 1,3 mg. nicotine av. per cigarette, FTC Report Nov. 70 



U QTQpiiliare. Tritium ttW hfMU BDropce »i m rqi 
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ONTHEGO 

CAMPING 

BY V. LEE OERTLE 

MOKE MODULAR CAMPERS COMING. The next great “boom” in RV equipment will 
include one-piece bathrooms, all-in-one galleys, double-deck bedrooms and even add- 
on sun- decks. These superlight, tough and well-designed modules are being inserted in 
all kinds of trailers, campers and motor homes. The day is fast approaching when the 
buyer can order virtually any combination of these modular cabinets to custom-build a 
particular type of camping vehicle. Basic sizes will fit many popular chassis — all the 
buyer need do is juggle them to suit. Exciting! 

INDIAN FRONTIERS ABLAZE AGAIN? Perhaps so — the word is that the Bureau of 
Indian Affairs is planning a tremendous new campground for vacationers on Utah 
Indian Lands in the vicinity of fantastic Monument Valley, in Southern Utah's eastern 
comer. This astonishingly colorful country, scene of countless Western movies ( Cheyenne 
Autumn, The Searchers , among others) has enormous natural appeal. What better way 
for the Indian operators to capitalize on it than with their own private campgrounds? 

NEW TRAIL ERIN C BROCHURE from Chevrolet includes towing charts with specified 
weight limits, and is most informative literature on the subject ever provided by Chev- 
rolet Div. Among other things, it warns against the use of copper tubing for trailer- 
brake connections. It reminds trailer-towers to use a load-equalizer hitch for trailers 
weighing over 2000 pounds and warns that axle -mounted hitches are taboo. Get the bro- 
chure free from your Chevy dealer. 

CLAMP-ON ROOF SLEEPERS FOR VANS are grabbing the 1971 spotlight. The new 
styles stretch from over the cab back over the rear bumper. The full-length sleeping 
accommodations provide space for six adults, extra headroom, and extra storage space 
overhead. We predict that the permanently attached rooftop camper (such as recently 
announced by Dynacoach Motor-homes, Inc., 6421 Industry Way, Westminster, Calif, 
92682) will replace the pop -top as the new favorite of van camping enthusiasts. It’s a 
matter of space, pure and simple — the full-length tops have more to offer. 

FOUR-DAY TEN-HOUR WORK WEEK A BOON! More large companies are making a 
switch to the four- day work week this summer, a move that will maintain job hours, while 
reducing commuting time per week and air pollution. Best of all this plan offers an 
extra free day for recreational travel. If all the industrial giants switch to this four- ten - 
plan in the future (and it is a possibility) then watch recreational travel spurt in a 
record boom. A year would suddenly contain about 59 three-day weekends plus vaca- 
tion time for every factory worker 1 We’re all for it. Those who have tried the new 
system are universally enthusiastic. 

SELF-SERVICE FOR RECREATIONAL VEHICLES? A major oil company is rumored 
to be in the process of opening self-service centers where coach-owners can rent tools, 
repair RV equipment, dump holding tanks, and replace worn parts — entirely on the 
self-service principle. Just as in a supermarket, the customer will be charged for ex- 
penses as he leaves the premises, 

FRONT WINDOWS HAVE BEEN ELIMINATED from some trailer models to create 
sleeker, maintenance- free exteriors. On those long caravans and off-road trips the stones 
kicked up by a towing vehicle often do expensive damage to the trailer. Front windows 
may be shattered or sheet metal dinged and battered. By eliminating the front- window 
pane and concentrating on huge sidewall glass areas, no interior illumination is lost. 
Look for more models to appear with the all-metal nose cone this season. * ★ ★ 

176 POPULAR MECHANICS 




Engine 

Vitamins. 



New high performance Gas Booster 
from Du Pont. It supplements your car 
engine's gasoline diet". Like vitamins 
do for you 

Gas Booster fights engine flu brought 
on by fuel system gum and deposits. You 
know the symptoms. . . rough idling . . . 
loss of pep and power . . . that general 
run-down feeling. 



Gas Booster protects new engines 
against engine flu it helps cure this 
problem in cider engines by removing 
power- robbing deposits. Helps nourish 
tired engines back to a peppier 
performance. 

Add a can of Ou Pont Gas Booster 
"vitamins" to your next tank of gasoline. 
No prescription necessary 
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How to Start 



Your Own Business 




Sian h Pl*id> rrpcftt CA.SH huilnc 
“q >ou f b**cmeot or ftxfaftc. Earn 
tl to $6 an hour in your .apart- 
time! Exerlltnt profit* hnv 
aharprninB build***! Au to* 
m*tic Folay Saw Filar, hi? 
optra it. file* combiot- 
lion tiwt, hand, bind, 
and circular saw*. No ex- 
perience needed. M r C. 
Delbert wrote ui ; **5lnoe 
I ftot my Folej FLUr 5 
7*ar* alto, I hate aver- 
a (ted 4 hi aaw* each day 
Bine* | itarted/* 

Retry aaw ya« aharpea 
_ ..prlinia you more cut- 

*| rented a (wo-tar da raft* 
■ nil have all the work | can dp " 
write* Cliarlc* H, Smith. 

FREE BOOK 

a-sa-T*, *» 

~5SS- j jg'ifjs 3s,lyis&.yji gjy«— 

^ m.tn will fill. 

I t?t EV MANUFACTURING CO. 

■ 616-1 Folay Bids. Minneapolis, MEnft. 55410 

I Send FREE BOOK- --Honey Makl n *F*c^ % 

| and lima Paymant Plan. 

I Nama. 

! Addran , 




We’ve 

got 

the 

product... 



AVAILABLE WHERE PAINT I $ SOLD 

SAVOGRAN ® 

Norwood, Massachusetts 02062 
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Chute will slow Mars lander 



A 53 foot parachute will stow the Viking 
lander as it enters the thin atmosphere of 
Mars; retro rockets will bring the vehicle to 
s soft landing. The deceleration subsystem 
is being built by Goodyear Areospace Corp. 
for NASA’s two Viking launches in 1975. 




Scale bikes for young racers 

California kids are getting a chance to race 
bikes on two-thirds- scale copies of racing 
machines that are being built in Stanton by 
Dick Rucker. Rucker's 56-pound prototype 
(foreground) is powered by a Hodaka 100-cc 
engine and uses a stock, five-speed Hodaka 
transmission. The wheels are a mixture of 
bteyefe and motorcycle parts. 

POPULAR MECHANICS 





How to road test 
your shock absorbers. 




Try these things next time 
you're in your car. 

When you go over a 
railroad crossing, does the front 
end continue to bounce up 
and down? 

Cruise through an S- curve. 
Does the car lean and sway 
excessively? 

Then, find yourself a little 
chuckhole. See if that sets your 
wheels dancing. 

Now, the symptoms in 
your car may not be violent — 
they may even be hard to spot 
—but big or little, do you know 
what causes these problems? 

Well, the answer 
might be worn shock 
absorbers. 

You may need 
Delco Pleasurizers, 




the modem replacements for 
worn shock absorbers. 

Pleasurizer installations 
require no special tools. 

And your Delco dealer can 
install them in minutes. 




Special : 

Try them for 
ninety days. If you're not 
satisfied, your participating 
Delco dealer will give you your 
money and your old ride back. 

You can get Pleasurizers 
wherever you see the Delco 
symbol. 



The more you taw* the 
more youl want Defco. 
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^POP” RIVETOOL 



MAKES 

NUTS & BOLTS 
OLD FASHIONED! 

Now fasten things in 
seconds. Permanently, 
From one side of the work! 

1 Insert "POP" Rivet 
in hates 

2 Pump Rlvetool handle 

3 "POP" it's fastened 
forever! 

Kit includes tool and 
assorted rivets. 

At hardware dealers. 




O USM Corporation 

Consume! Products prattm 




MOLDS 

/flf made*# 



Book about Aluminum 
Molds with prices and 
production trade secret* 
direct from world's larg- 
est moFd! manufacturer. 



CONCRETE MACHINERY COMPANY. 




r. o. mi Si . hick opt 1. 1. c. new 



^Jl^ourown CAMPER 

SAVE VS 50% 



jni. IttilTUTE lirfii. unit- 

1 rim hit, 

Cimpir Plim jm + 1 * 53 oc 
Tr«H Trill* ,, + S3i^5 

r Ffcekup Cthfir ^2 00 

CONVERSION FLAN*- 

, E«si»«I|mTw ViB r .S? 9S 

i- _ A-feaE: | PHieniP gut * r 

I Otl+Hry Vin .... %2.n 

m mmm -w +»-_ — - ^ vJ | 9-ltl ■ lul i Jn Quin n *.*■+■$ 

vising camper supply, iwcTI 

I e*-VP tKenwomS Av* , . I 

Hi Miff*. 1MOI l H rte ttiukii* r <„* M. r> , o-d-^ 
I Fl*ia4 iviv.l «<™ Fuf* , ■ 9>m* tar D*ta-li. 

ss 1 * 1 1 *:>-P 

| naue i ■ ■■him jpi . T&a, 

I AHuHcsa 1 1 * or Uim. 

— * * * — — — * I JpSi \fw K|i| jz. 

[itAU nr.. _ . Jj 
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Canned gifts 

Customers in Seibu Department Store in 
Tokyo can have any small item they’ve bought 
as a gift canned instead of gift wrapped. 
The "instant canning" costs 22 to 28 cents! 



POPULAR MECHANICS 



New subway in Mexico City 

Riding quietly and smoothly on rubbertires, 
cars of Mexico City’s new subway system can 
reach speeds of some 50 mph. Each car has 
a capacity of 170 passengers — 38 seated 
and 132 standing. Because most of the area's 
subsoil characteristics prevented conventional 
tunneling, much of the 26 mife system was 
built in open excavations, then covered, in 
building the system, extensive use was made 
of Du Pont elastomers — neoprene window 
gaskets and door seals in the cars and 
"Hypaton" in the power cables. 



Chevy Van/Sportvan : 

You can get in more ofeverydiing 
-induding vacations. 
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Two new silts, 
long and longer. 

We’ve gone to greater 
lengths for camping 
enthusiasts. Both Chevy 
Van and Sportvan offer 
two wheelbases, up to 
125 inches. 

There’s nothing like 
them for camper con- 
version — sel Contained 
camping at least expense. 

(Independent 
companies sometimes 
raise the roof before 
they add range and 
refrigerator, sink, dinette 
and sleeping for six.) 



Newdidingade door 
fbreaacrinsatdout& 

Our sliding side door 
runs smooth and quiet on 
triple tracks. One hand 
glides it. And you only 
need 414 in. of clearance 
when you park. 

New, weather- 
protected step, too. 



MtmVlpoMr. 

Biggest standard six. 

Van engines don’t come 
any bigger than our 
350 -cubic-inch V8. And 
our standard 250 six 
can’t be topped either. 

So when you w ant to 
pack up and go, you pack 
up and— go. 



for smoother, 



tmeksaving trips. 

Independent in the front. 
And two-stage rear leaf 
springs that automatically 
adjust to changing loads. 



Easier to service, 26 ways. 

Looking after our ‘71 
van goes quicker because 
you can make 26 service 
checks through its new 
front hood. Including 
things like carburetor 
and fan belt that are 
hard to get to on 
other makes. 

Don't make a move 
this year until you hear 
all about Chevy’s ’71 
vans. Your nearby 
Chevrolet dealer’s the 
man to see. 



Chevrolet 



totally tougher trucks. 
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LIFE 




GUNK 

ENGINE-BRITE 



Vt inGIME concrete. 

W r i Eitlll 




Turns grease to soap that 
washes away! Cleans engines 
bilges, decks, B-O-P 

"flRUSH-ON- PARTS" 
WALL FARTS CLEARER 
Includes parts basket. 
At Hardware & Auto Stores 
BUNK LABORATORIES. INC. 
5B29 W. 6GTH, CHICAGO, ILL 60631 




RUSTED PARTS? REACH FOR 




LOOSENS RUSTED NUTS, BOLTS AND 
PARTS IN SECONDS! 



L-S-C 



LUOMCATES-STOPS CORROSION 
Remove* moisture from electrical parti, 
motors, distributors, spark plugs. 

At Hardware & Auto Stow 
RA1IATPW SPECIALTY C0„ CHARLOTTE, R. C. 2820 

[MAKE BIG MONEYl 





OPERATING 

HEAVY 
EQUIPMENT 






BULLDOZERS 

CLAMSHELLS 

TRENCHERS 

draglines 

BACKHOES 
SCRAPERS 
GRADERS 
CRANES 



The Construction Industry Is Booming! 
Earn top money in this fast moving, 
action-packed field. Keep present job 
and train at home in Spare time fol- 
lowed by practical training on our ma- 
chines under project conditions at our 
facilities. Nationwide placemen! assis- 
tance. For FREE information fill out 
and mail coupon today! 

Member American Road Builders' Assn. 



*PP»OvtO fOfl Iff IfStA^S 1N0 'IlSfflVltf Pf 



UNIVERSAL NERVY CONSTRUCTION SCHOOLS, Otpl. PM 
mi N-W, 7 STREET / MIAMI, F101I0R »1» 
Phone: (309) 64 2-233? [24 Hqurt) 

| Pitt i* Pt mil 

Name — — _ . . 



i 

l 



l 

V 

I 



Address. 

City, 

Phone __ 



Stele 



-Zip 




Driveway through her house 

When Mrs. Joan Thomas of Wisbech, En- 
gland, wants to park her car in the back yard, 
she opens up a couple of large doors in her 
home, rolls up the rug — and drives the car 
through the hallway. And when it's raining, 
she works on the car indoors (bottom photo). 
Mrs. Thomas added the big doors in the hall* 
way when parking rest net ions forced her to 
keep the car off the street. 
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A 1971 Johnson wdl be there. 



Because our ‘ fishing" outboards last 
so long some of our loyal customers 
only buy a new one after 20 years. Long 
MS dependability is one reason why 
Johnson has. for years, been Me larg- 
est selling outboard in the world. 

We offer six "hahing" outboards (or 
1971—2 through 25-hp. If you want 
speed and a full F-N-R gearshift, look 
at our 6, 9W , 20 and 25-hp motors. Our 
25 can aven be used for water skiing. 
Our 914 can move a fishing boat at 2D 
mph. Bui all of them throttle beck and 
troll quietly, like a fat turtle on a hot 
day. Our Sea-Horse 2 and 4-hp mod- 
els are smaller packages that perform 



with quick agility, including 390° steer- 
ing. Weedless or semi-weedless props 
am available for all models. 

Although compact enough to put In 
your car trunk, each of these motors 
offers all the Ingenuity of our top-of- 
the-lfne 125-hp V — such as corrosion 
proofing inside and out. thermostatic 
cooling, shock-absorbing prop and vi- 
bration and sound isolation. 

See our “lishing" dependable* at 
your Johnson dealer. If you 're after big- 
ger fish, look at our 40, 50. SO, 85, 100 
or 125-hp Sea-Horse models. Or write 
for a free catalog. Johnson Motors, 
Waukegan, 111. 80085, Dept PM-871, 



^ ^ a m ttKST IN D&£NDABILnY 

uohnson 



MbiiiI CftrpOrMtew— md*n & 0**C£enrr t 



Z-* 



JUNE 1971 



183 



New Discovery 
Makes Stuck 
Drawer Slide At 
Fingertip Touch— 
Without Oil! 



A new spray lubricant so clean it won't soil 
linen or clothes in drawer. 

One Sw-o-o-sh! And tight stuck drawers, 
windows and zippers slide easy when you 
spray new 3-IN-ONE DRY- 
LUBE. Eliminates friction 
without oil. The secret is -** 
a new spray lubricant so clean 
it won't soil your best clothes. 

Get 3-IN-ONE DRY-LUBE at 
all hardware outlets. 



3-IN-ONf 



ort lube 




REFINISH MARRED OR GOUGED 
FURNITURE LIKE NEW. 

Fill in wood gouges, nicks and scratches 
like professional carpenters do with 
GENUINE PLASTIC WOOD Cellulose 
Fiber Filler. Handles like putty, hardens 
like wood. Plane it, sandpaper it, var- 
nish it, paint it for true, professional 
finish. GENUINE PLASTIC 
WOOD comes in walnut, oak, 
mahogany or natural color. At 
hardware stores and supermar- 
kets. 

genuine 



PLASTIC 

WOOD* 

CELLULOSE FIBER FILLER 




INVENTORS 



Z INVENTIONS— NEW PRODUCTS — IDEAS 
DEVELOPED & PREPARED 

& 4 ppmsi A Mtfl 

m DESIGN— MARKETING— PATIMf RESEARCH — QKAW1 Nil 

’■ n .. arTAfl UttiKtfd SlBtfi rniem Gfftcw Patent E*4tt*iit*f 

■ ^ " f. -rilled ^Urlti £Vp I. of Armif jormrr J^aErnf Adm#r 
Hflflilur; United- ItatH Coune.l Ini' I pumbtr C«nun«nf 

. / irrourf Drcvd* of RtUahU 5 frrtc* ro 

■Z INVENTORS — MANUFACTURERS— ATTORNEYS 

■ FREE CONSULTATION 

■ THE RAYMOND LEE ORGANIZATION 

■ 230-Z park Aw*.. New York 10017 1212-MU 4-S500I 

■ SEND FREE 



'•INYEXTIGV RECOUP, 

1 FMODVCT MaRKETISG' 1 BROCHURE 



Narti< 

AdfSrttt- 
C\ty . — — 



-State- 



-Zip- 
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Blacksmith's fence 

After 70 years as a blacksmith, Henry 
Jones built himself a retirement gift — a 
fence that displays all the tools and products 
of his trade. It's in Eckington, England. 



Plastic-coated Piccolo 

The AWS Piccolo is an updated version of 
Germany's well-known Goggomobil. Its body 
is plastic- coated sheet steel, and engine 
options are 250-cc and 400-cc powerplants. 



Largest since the war 

The 1850-ton Lfzushro is Japan's largest 
post-war submarine and the nation's first 
undersea vessel to be built in a teardrop 
shape. Built by Kawasaki Heavy Industries, 
it is powered underwater by batteries. 

POPULAR MECHANICS 









19 mg. "car” 1.2 mg mtoiine av. per cigarette, FTC Report Nw.TO 



"4 want my cigarette to talk tobacco to me 

But I only want it to say one thing: flavor. 

I smoke Old Gold Fitters.” , 
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